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THE PERTINENT TESTIMONY ABOUT WELDING CABLE 


‘3 WHAT DOES /7 DO OW THE JOB? 


“Where were you born?” “That’s the pertinent question to ask a welding cable. I come 


“Objection.” with a clean conductor that makes good contact with the holder. 
_ i That conductor is made up of thousands of strands for a flexi- 
Objection sustained. 


bility that means a minimum of fatigue. 
| “How were you made?” 


“I have an amazingly tough engineered insulation that means 


“Objection.” 
I wear and wear and wear.” 
ee : ” 
Objection sustained. If your verdict is for lower over-all costs, you'll want to know 


“What can you do on the Job?” more about Belden Welding Cable. Ask your Belden distributor. 
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For faster, better welds at lower cost . 
o Hobart “Simplified” Welder 
can't be beat. Check these features 


you get more and you'll know why. 
production from 1. exclusive Remote Control lets you 


adjust welder without leaving work 
HOBART welders 2. Multi-Range Dual Control! offers 

selection of 1,000 volt-amp. 

combinations 3. starting switch protected 

ageinst overload and power supply 
unbalance 4. oversize 4-pole exciter insures quick arc 
recovery and build-up 5. cooling fan changes 
air twice as often as ordinary machine 6. vibrationless 
steel shaft carries vital parts 7. polarity switch lets 
you get bes? results from any electrode. 

Mail coupon today for full data. Hobart 
Brothers Company, Box! U-31, Troy, Ohio. “One of : 
oe / the world’s largest builders of arc welders” , 


if HOBART “i? WELDERS 


; 

\ e.. 
& > WZ r——--Reach for your scissors!.....— 
. ia e Ne 


ar BART BROTHERS (O., BOX U-31, TRO 
| For fast and strong welds ® " 


use HOBART +10 electrodes 
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1 i ita 
: Certainly, I'm interested in today's best weldil page | 
1 obligation, please send me full informationg rs avery 
for D.C. welding. If you're welding pipe ' Wilders: chedied heolow: ree Nope ee HR! ding. 
or urectosol Febrications, you'll find | —--(C1. Ga Drive D.C. Welder (1) Electric Drive’B : *3.00 
that the Hobart 10 gives you ' Amp. Capacity } Portable Os Electrode Catalog 
better fusion, smoothness and speed . ; ye 
in all positions. Write today for i 
free samples to try on your next job. : 
You'll be glad you did. 1 


NAME : 
RTC 
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But NOW you can cut glare and your welding costs, too 


& 


Ni 
Wr 


... with CESCO’s sai 2-Hecto-kay lenses 


for durable leakproof welding 

CESCO Re-Flecto-Ray Lenses have a mirror-like PQigeej uaa te) 
surface which kills glare by deflecting direct light rays. 
A Re-Flecto-Ray Lens, placed between regular filter No. 401-2 Lift Front 
and cover lenses, permits welders to see their work in Welding Helmet. A favor- 
sharp detail. This increases quality and production— rf estas os Rape 

: i eaturing streamiined 
cuts down eyestrain and fatigue. }  lift-front lens holder with 


shock-absorbing action. 
@ While Re-Flecto-Ray Lenses cost a mere 15¢ each, | | One-piece seamless shell 


(slightly higher in Canada) their glare-reducing qual- |  § 9ewn from hard, vulcan- 


aio ized fibre. Adjustable chin rest and formfitting 
ities are equal to those of much more costly lenses. divstable headgear with leather sweatbdnd. 








@ For lower welding costs and a simplified inventory Cesco's No. 401-6 


° Welding Helmet ts safet 
stock CESCO conventional filter lenses and Re-Flecto- SOF pm posers 79 rd 


Ray Lenses. Your welders will like them—let them <i B omost production and mainte- 

try them and see. Fi nance welding. Seamless vul- 

> canized fibre shell is equipped 

. - with leak-proof telescoping 

for Information about CESCO’s complete | lena’ holder: Hos eilesioble 

line of Welding Helmets and Goggles see your CESCO chinrest and formfitting head- 

distributor or write... gear that can be locked to 
desired size. 


CHICAGO EYE SHIELD CO. » 2330 Warren Boulevard » Chicago 12, IMlinois 


OFFICES IN: Atlanta, Birmingham, Boston, Buffalo, Cincinnati, Cleveland, Columbus, Detroit, East Orange, 
Houston, Los Angeles, Montreal, Philadelphia, Pittsburgh, Seattle, St, Lovis, St. Paul, Toledo, Tulsa 
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COVER: 79-ton spider being welded at the East Pittsburgh plant 
of Westinghouse Electric Corp. measures some 31 ft in diameter 
and will rotate at 120 rpm. At this speed, a point on the outer edge 
will be traveling more than 132 miles per hour. Spider is the inner 
framework for the 542-ton rotor of a 108,000-kw generator for Grand 
Coulee Dam power plant. 
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To the advantages named in Mr. Thompson's unsolicited letter, 
important as they are, we must add another that might not be 
obvious to those who have never used a Harris Automatic Torch. 
That is, in nine years of continuous operation the thumb control 
lever (circled at right) must have been actuated many thousands 
of times. Each and every time it saved money. Using it to restore 
the full flame from pilot light eliminates the time, motions and 
gases wasted in flame adjustment of a standard torch. Using the 
thumb control to shut off the full flame saves oxygen and acety- 
lene that is wasted when the full flame burns but is not applied 
to work. All these things combine to yield a tremendous return 
on torch investment. 

Harris Distributors, located in all principal Cities, are at your 
service. There's no better time than now to act! 


THE HARRIS CALORIFIC COMPANY 


Cleveland 2, Ohio 


SERVING THE METAR IND USTR Y Saoeae Legs 
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(including loading 
and unloading time) 


That's all it costs for labor to braze-weld the nine joints required 
for assembly of this smart tubular steel Collapsible Golf Bag 
Cart. It’s a product of the Lake Manufacturing Co. of Lansing, 
Michigan and, to make the welds, they used ANaconpA “997” 
(Low Fuming) Welding Rod supplied by our distributor, 
Purity Cylinder Gases Inc., Grand Rapids. 

Here again is striking evidence that ANaconpA Welding Rods 
are money-savers in modern production welding. In the list 

of ANaconpA Rods you are likely to find the welding rod that 
has exactly the right properties to serve you best and save you 
most in your manufacturing or repair-welding operations. 
Anaconda specialists who know welding thoroughly will 

help you—arrange demonstrations of ANaconpA Welding 
Rods on your work any time you say. Let them show you. 

Just write The American Brass Company, Waterbury 

20, Connecticut. In Canada: Anaconda American 

Brass Ltd., New Toronto, Ontario. 


AnaconnA Welding Rods are sold by distributors 
throughout the United States. 


o1147 


You can depend on 


bronze welding rods 
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I6 out of 20 Builders of 
fetinenes f and Lyuipment 


/ 

















Sixteen out of the twenty* leading U. S. 
builders of petroleum refineries and refinery 


equipment are long-time Murex users. 


Welding engineers in this and other important 
industries find that Murex Electrodes — 
each type designed to do a particular job and 


do it right — provide improved welding 
at lower cost. 


* Those with AAAA directory financial ratings 


METAL & THERMIT CORPORATION 


100 EAST 42nd ST., NEW YORK 17, N. Y. 
Elechodes* hicWeldors * becossories 
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Westinghouse D-C Rectifier Welders handle appli- 
cations of all sizes better, faster and cheaper than 
m.g. sets. Field reports prove the unit is ready for 
tomorrow’s even bigger welding jobs. 

Take the 2,000,000-gallon water tank created by 
Pittsburgh-Des Moines Steel for the city of Niagara 
Falls, New York. Welding of the monster prefabri- 
cated sections was done by a unique battery of d-c 
rectifier units supplied by one large diesel-driven 
generator. This arrangement replaced separate 
engine-driven welding generators formerly used. 

With the rectifier welders, as compared to those 
formerly used, fuel costs alone were slashed 70% ... 
maintenance was reduced 85% ... equipment weight 
was cut 15,000 pounds. Initial cost of these rectifier 
welders and power supply generator was 50% less 
than that of rotating d-c welders of equivalent 
capacity. 

You may never have to weld a 2,000,000-gallon 
tank, but you can always save with Westinghouse 
D-C Rectifier Welders on all your applications— 
large or small. Call your nearest Westinghouse dis- 
tributor or write Westinghouse Electric Corporation, 
Dept. DC-36, Welding Division, Buffalo, N. Y 

J-21609 


Rectifier Welders 





Cut steel up to 12 in. thick 


Bevel parts for fabrication or repair 


e : Gouge grooves of many sizes and contours 
Do all this a Deseam semi-finished steel forms 
e ie ) Cut risers and “wash” pads 
with On e : a Prepare plate edges for welding 


Remove rivets and pierce holes 


OXWELD es Trim plate and structural shapes 


Trade-Mork 





Powder-cut stainless steels and other oxidation- 


.. Pa 
Blowpipe ey ; resistant metals 
ee Cut guided circles and straight lines 


Scrap obsolete equipment for profit 








Whether your work includes one or more than one of these jobs, the Oxwe.tp C-32 Blowpipe 





will save you time and money. This all-purpose cutting blowpipe, with its wide variety of inex- 
pensive nozzles and attachments, easily handles these jobs—and many others—with outstanding 


efficiency, speed, and convenience. 





Like all Oxwetp products, the C-32 is built to give you many extra years of economical and 
trouble-free service under every condition of use. Available in your choice of 3 lengths (20-, 
26-, and 32-in.) and 3 head angles (75-, 90-, and 180-deg.) to suit your exact needs. Write or 
phone today for full information about this cutting blowpipe — or regarding welding blowpipes, 


regulators, cutting machines, or acetylene generators. 


The terms “Linde” and “Oxweld” are registered trade-marks of Union Carbide and Carbon Corporation, 


LINDE AiR PRODUCTS 
A Division of Union Carbide and Carbon Corporation 
: 30 East 42nd Street New York 17, N. Y. 
Trade-Mark fi Offices in Other Principal Cities 
In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 
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HESE LINES tell a secret story to is speedily obtained by equipment in our own 
trained eyes— They define definite weld- laboratory. It’s accurate and positive, and it's 
ing characteristics before ever an arc is struck just one of the many modern, scientific pre- 
. .. They indicate high wear resistance before cautions that insure the constant uniformity 
a deposit is laid... They're an Open Sesame and high quality of Stoody Alloys. 
to the contents of a Stoody Alloy from the Whatever your job, be safe—use the best. 
moment of its completion. You'll find Stoody Alloys pay dividends in 
Spectrographic examinations such as this longer part life, fewer shutdowns and uni- 
are a routine operation in the manufacture of formly excellent performance. 
each heat of every Stoody Alloy. The analysis 


STOODY COMPANY 


11941 EAST SLAUSON AVENUE, WHITTIER, CALIFORNIA 


Spectrograms are obtained of a small casting poured from each Careful inspection of the spectrogram insures positive quality 
heat of every Stoody Alloy or from a test weld deposit of a control. The record and alloy batch are coded for reference at 
fabricated rod. any future date. 
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Safety 


AO Makes the Gloves and Mittens 
that both PLEASE and PROTECT 


Vem 
X oe 


\ ee : 

Vv / * 

6X141 MITTEN Chrome-tanned 
cowhide. One-piece back and palm. 
Thumb crotch strengthened by 
leather strap. The back of the hand 


of this highly serviceable 14" glove _ 


is lined. All seams subject to heavy 
wear are welted. Companion model 
6X 142 is identical except that it is 
a one-finger mitten, 


* 





WELDERS 


Gloves 
Mittens 


Here are four popular leaders from AO’s 


full line of safety gloves and mittens for welders. 


You can’t buy more serviceable and comfort- 


able hand protection! 


5X163 GLOVE 


Long a favorite for gas welding and the 


heaviest amperage welding, this glove of 
chrome-tanned split horsehide leather 


provides exceptional heat resistance with- 
out excess bulk. One-piece back and palm. 


All vulnerable seams welted for extra 
protection. Lining on back of hand is 
extra heavy. 


3003 ONE-FINGER MITTEN 
Sleeves tuck into these long, 13-inch 
mittens to protect forearms. One- 
piece back and palm. Reinforcing 
leather strap around thumb crotch. 
Back of hand is lined to prevent 
chafing. If full mitten is desired, 
ask for model No. 3004. Both 


models chrome-tanned cowhide. 





PIERS AS 


TX200 GLOVE Newest in the line, 
this economical chrome-tanned 
cowhide glove is standard length, 
gunn style with welted seam at base 
of palm and wrist. Lightweight. 
One-piece back and. wing thumb 
give fullerpalm, lessen hand fatigue. 
An excellent protection “buy”! 


American @ Optic. 


SAFETY PRODUCTS Divis 


Southbridge, Massachusetts ¢ Branches in Principal Cities 
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VELDING OPERATION 
JIME AND MATERIAL ! tt, 





Male flanging die section rebuilt with TOOL-ARC Oil 
Hardening electrodes. Rockwell “C” hardness 60 to 62, 
as welded. 


TOOL-ARC Conserves Material, Saves Manhours 


Minimizes Production Delays... 





Six Basic Types TOOL-ARC electrodes are made by the extruded process to 
TOOL-ARC assure uniform coating thickness concentric with the core 
Oil Hardening wire. Result — finer quality weld with greater dependability. 


be rice Patt These electrodes will deposit tool steel weld metal of any one 
ater Hardening . . , % ys 3 
TOOL-ARC of six basic types and provide characteristics typical 


Air Hardening of each type. 


TOOL-ARC ; 
Hot Work FOR: @ Engineering Design Changes 
TOOL-ARC @ Rebuilding Worn Tools and Dies 


High Speed @ Composite Fabrication of New Dies 
TOOL-ARC 


Work Hardening Prolong the life of your tools and dies by refacing with 


TOOL-ARC. For complete description, properties and weld- 
ing procedures, ask for Bulletin No. 2519. 





"I Like the rod that comes in the RED can” 


SEE YOUR NEAREST 
ALLOY RODS DISTRIBUTOR 


ALLOY RODS CO. York, Penna. 
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Mallory 


Special Electrodes 

















MALLORY 
FLUTED* AND BENT** 
OFFSET TIPS 


Mallory fluted and bent offset tips are one 
of the recent Mallory developments. They 
give you these important advantages: 


¢ Cold bent Elkaloy tA and Mallory 3 tmetal 
standard tips with all the desirable 
physical properties of full hard, extruded 
and drawn stock, not obtainable in 
forgings or castings 


e Water tubes bent in place, bringing effec- 
tive cooling closer to the welding face. 


Fluted water hole increases cooling area 
70% with corresponding increase in heat 
dissipation. 
*Patent Pending 
U.S. Patent 2,489,993 
t Reg. U.S. Pat. Off. 


Resistance Welding Tips, 


Quickly Cut Welding Costs 
For Customers With Special Problems 


Thousands of unusual drawings are cataloged and indexed in the 
Mallory resistance welding engineering files—collected during more 
than 20 years of Mallory experience in designing special electrodes 
to handle the tough jobs for which standard equipment was in- 
adequate. 

Now, they are available on a moment’s notice . . . to help solve your 
special problems, at a great saving in time and expense to you. 
Coming to Mallory first with the details of your job requirements 
gives you the advantage of exclusive Mallory features which are the 
result of research and development geared for greater production 
and lower cost per weld. 


That's service beyond the sale! 
Mallory resistance welding know-how is at your disposal. What 
Mallory has done for others can be done for you! 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Holders, Dies, Rod and Bars, Castings, Forgings 





7, 


Inc 


ae Beis 
P.R. MALLORY & CO. Inc. } 


INDIANAPOLIS 6, INDIANA 


SERVING INDUSTRY WITH 


Electromechanical Products 
Resistors Switches 
TV Tuners Vibrators 
Electrochemical Products 
Capacitors Rectifiers 
Mercury Dry Batteries 





Metallurgical Products’ 
Contacts Special Metals 
Welding Materials 
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these torches and attachments utilize every useful fuel gas 


all cutting torches do look somewhat alike but... 
there is this important difference . .. some cut better, 
more economically, than do others; 

and some stay on the job longer. 


Here is a line of hand cutting torches and cutting attachments which has proved its ability to perform the 
expected job swiftly, effortlessly, safely, and with a minimum of trouble. Many torches have been copied 
after these, but none incorporates all of the advantages NATIONAL has developed over the four decades 
of actual field and shop operations in the rugged terrains of the great valleys and mountains of the West. 


and, since staying on the job is so important — this will interest you: 


A swift blow with a hammer will restore a damaged tip seat or cutting torch 
head . . . No other cutting torch can be reconditioned so dramatically, so in- 
stantly, so dependably. ° 


But—repair ability, as important as it is, is not the primary feature of these truly fine cutting torches. Their 
operating quality, their cutting ranges, their fine balance, as well as their proved safety . . . these are 
some of the many reasons why you, too, wil! want to own a NATIONAL. 


These fine cutting torches can utilize any use- 
ful fuel gas; and tips of every needed size and 
type cover the fullest range of operations. 


do request a demonstration if you have not yet changed te national 


FE TR MENT. CO., San } en ea 
} ; lim \ i y 
r Bee ee et ee ee 


SINCE 1910 
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the IMMENSITY 
of the POSSIBLE 
A 72% REDUCTION 


Present Design takes 21% less metal... 


50% less weldin 
stress relieving. 
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SEE 4 
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Dept.73, 


Machine Design Sheets free on reques! to de-igners ond engineers. Write on your letterhead te 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 1, OHIO 


ELDING 


THE W 
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Where Are We Traveling? 


THE CONSTITUTION of the United States holds that 
certain inalienable rights of every human being are 
derived from God. These include the right to live, 
to hold property and to freedom from unjust im- 
prisonment. 

According to the theory (and practice) of social- 
ism and communism, the only rights that an indi- 
vidual has are those granted to him by the State. 
He is entitled to nothing except what the all-power- 
ful State says he may have. And that usually isn’t 
very much. 

We are wondering which of these two conflicting 
philosophies is prevalent in high circles in Wash- 
ington these days. 

A trip to our nation’s capital reveals many dis- 
heartening facts. One of the most discouraging is 
that our national leaders seem to be just as unsure 
of what lies ahead as the American public. The 
pilots guiding the American ship through these dan- 
gerous waters will answer the most simple questions 
regarding what to expect with a candid, “I don’t 
know.” Yet they do not hesitate to impose curbs 
and controls when they know neither where we are 
going nor what is required to take us there. 

What we need in this country is more straight 
thinking. It might be a good idea if our present 
leadership would devote less time to the planning of 
reckless spending of money and men and more time 
to the study of history. 


History can be like a road map—to 
point a way to travel through the confused maze of 
time. If the road map shows only a bottomless 
chasm ahead, we should turn -back before it’s too 
late. 


By “history” we don’t necessarily mean ancient 
history. The Greeks and the Romans are too far 
away for their problems to have much in common 
with ours. But let’s go back to, say, 1917 and see 
what the tolerance displayed to a handful of com- 
munists did to the government of Russia. Or trace 
back the history of the proud British Empire for the 
past fifteen years to find out what socialism aimed 
at and has achieved there. . 

Or go back less than ten years, to the beginning 
of World War II. Haphazard thinking with regard 


to ‘centrols and curbs cost us thousands of man- 
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hours of production. The new controls include 
the same old mistakes of: the past. 

Our metals are “scarce” so their use has been 
restricted. Aluminum, for example, is banned from 
the manufacture of 200 civilian items, beginning 
with airfoil tubing (for windmills) and continu- 
ing straight down the alphabetical line to wheel- 
barrows and whistles. Yet nowhere is there any 
suggestion of the possible savings of critical met- 
als that might be effected by the use of welding. 


Fabrication by welding, where it is 
applicable, would make it possible to spread the 
curtailed metals 10% further since welded fabrica- 
tion usually requires only 90% as much material 
as other joining methods. 

Also, the present single-band priority set-up fails 
to provide for maintenance and repair welding, 
an absolute necessity of our industrial life. What's 
going to happen when machines break down if 
there’s no welded repair? 

Something has to be done to awaken production 
authorities to the dangers of such a shortsighted 
policy. Somebody has to do an educational as well 
as a selling job, and that somebody is we of the 
welding industry. 

Even though our leaders have failed to read the 
signposts of history, we must not let their lack 
of knowledge of the advantages of welding impair 
our national progress. We in the welding industry 
must take on the responsibilities of leadership. We 
must show production authorities the way to the 
greater conservation of vital metals that is made 
possible by the judicious use of welding. We must 
point out the codes and specifications that have 
been evolved to cover practically every welding 
need. 

If it is necessary that we conserve metals, let’s 
do it in the most effective way through economical 
fabrication. Nothing offers the advantages of weld- 
ing for production, maintenance or repair applica- 
tions wherever metal parts are joined. 
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THAT P&H AC WELDER LOOKS 
G00D TO ME, JIM. WE CAN 
GET IT OFF THE FLOOR 
—AND HAVE MORE ¥ 
ROOM TO WORK! 


ADDITIONAL 
FEATURES 

OF P&H AC 
ARC WELDERS 


e@ Easy, quick-start arc p & H WELDING DIVISION 
Stable arc 
‘pg. : 


No arc blow 


Continuous, step-less 
amp control 

High electrical efficiency 
for lower power costs 
Connectable to 220 


or 440 volts ° Excavators 


THAT’S RIGHT, BILL— AND WITH 
CONTROL AT THE WORK WE 
GET MORE DONE, AND 

DO IT BETTER! 


Save floor space, cut welding time 
for more production at lower cost 


e « « » use P&H AC Arc Welders with 
exclusive Dial-lectric remote control 


Give yourself more room for your production needs. Mount your P&H 
Welder off the floor, out of the way. 

Dial-lectric remote control lets you do this. Your operator can turn 
the heat on at the work. It also cuts down his “walking time” . . . turns it 
into welding time for increased output. 


Besides saving space P&H Dial-lectric control eliminates cores, coils, 
sprockets, gears and other moving parts that cause 
excessive maintenance and downtime. 
P&H AC Welders are available in a full 
range of sizes up to 625 amps. See your P&H 
representative or distributor for full details 
on how this outstanding welder can save you 
time and money. 


4513 W. National Avenue 
Milwavkee 14, Wis. 


’ 
bed \ 


+. maa *y 


© Overhead Cranes ® Hoists © Arc Welders and 


NEMA rated Electrodes © Soil Stabilizer ® Crawler and Truck Cranes 
® Diesel Engines * Cane Loaders © Pre-assembled Houses 
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Romember— 


the trade marks “tt” and *TUBE- 
TURN’ are applicable only to 
products of TUBE TURNS, INC. 


TUBE-TURN 


\ (\ 


Bring on your severe conditions — 


OUR FIRST CHOICE for severe service conditions in piping is the 
pb gevtannat Welding Neck Flange. It is engineered with a long tapered 
hub and a smooth transition in thickness to the pipe-end bevel. 
This means greater pressure-containing capacity under extreme 
temperature as well as much longer life than other types when repeated 
pipe bending or severe vibrations are involved. 
For other jobs choose from these TUBE-TURN Welding Flanges: 
Write Dept. N-3 for free slip-on flanges; lap-joint flanges; socket-welding flanges; blind flanges; 
sus tae aie aos orifice flanges; pipeline non-standard flanges. Get in touch with’ your nearby 
Systems.” TUBE TURNS’ Distributor. You'll find one in every principal city. 





“Be sure you see the double tt” 


TUBE TURNS, INC. “Knrwex’ 
ca e KENTUCKY 

DISTRICT OFFICES: New York + Philadelphia + Pittsburgh - ee * Houston + Telse + Sen Francisce + Les Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO .. . A wholly owned subsidiory of TUBE TURNS, INC. 





Welded wrought-iron lines | . 
serve new Hospital i ~ 
’ } 7 F 


Buildings . jah ks 
ee) 


Underground tunnels at Cleveland’s City Hospital = 


contain the old and the new in piping. New 125- 
pound steam main (Fig. 1) serving several new 
buildings is welded. A welded system with TUBE- 
TURN Fittings was chosen to cut installation time, ; ai my 
and to get tight, leakproof joints. 
New welded line (Fig. 2) elbows neatly over an 
older pipe. When space is confined like this, weld- 
ing is the answer. Contractor welded pipe from 2” 
up to 12” in tunnels, boiler room and power house. 
With welding equipment on the job it’s easier to 
put up pipe supports too. Eyebolt (Fig. 3) is quickly 
welded to TUBE-TURN Elbow, support rod hooked 
through it. This steam line to the water heaters 
must be secure. 
Insulation on the maze of piping to the boiler 
feed pumps (Fig. 4) went up fast, with no flanges 
to work around. In such close quarters a neat design 
and reduced space requirements are especially 
important. And with the pipe welded to TUBE-TURN 
Fittings, joints won’t leak, and insulation will last. 


Fig. 1. Welded underground steam main. 





DISTRICT OFFICES 
New York 
Philadelphia 
Pittsburgh 
Chicago 

Houston 

Tulsa 

San Francisco 
Los Angeles 


UBE TURNS, INC. 


OUISVILLE, KENTUCKY 





TUBE TURNS, INC., Dept. N-3 
224 East Broadway * Lovisville 1, Kentucky 


Your Name 


Position 


rc 


Nature of Business 


Company at: * ; ‘ | 


oe 
Address : Seat “a ‘ ; ‘ ; ' 
City Fig. 4. Insulated welded piping. 





TECLER-MADE aluminum windows and doors are built for all sizes of homes . . 


- from modest dwellings to big houses 


Tricky Welding at Tecler 


Tecler makes window frames by welding 


aluminum extruded sections. Parts are held for welding by 


jigs, but in one case it proved cheaper to hire a man to do 


the holding. Turn over the page, and you will see why. . . 


BY HOWARD E. JACKSON 

TS Aluminum Products, of 

Seattle, Wash., manufactures stock 
sizes and types of aluminum frames 
for windows and doors designed for 
everything from the most modest 
home to the largest estate. Custom- 
built windows and doors are also 
made. 

The welding of aluminum windows 
and doors is often tricky. Narrow 
corners are a feature of Tecler con- 
struction. Many regular and irregu- 
lar sections of bar members must be 
welded. It is little wonder that at 
times welding is ticklish and calls for 
highly skilled craftsmen. Gas weld- 
ing, metal-arc welding and inert-arc 
welding are all called upon during 
the fabrication. 


FrRoM STORAGE TO PRESSES 


The extruded stock for the frame 
and Z-bar sections is trucked directly 
from the mills. The 300-lb bundles 
of stock are placed on a series of 
racks running the entire width of one 


end of the hangar-like building. The 
racks are parallel to the long tables 
containing the miter saws. Shapes 
not commonly used are stored in a 
balcony directly overhead. 

The windows are “born” in the 
sawing section. Four drop-head saws 
miter the ends of the extrusions and 
cut them to length. One set of saws 
is tied together to do the principal 
cutting of residential sections; one 
operator on this double saw can send 
through cut members for 150 frames 
a day. 

The frames, muntins (sash bars), 
vent bars, etc., for the aluminum win- 
dows and doors are extruded alumi- 
num alloy 63S-T5. Thicknesses vary: 
architectural vent and muntin bars 
are not less than 114 in. deep and 4 
in. thick; residential bar sections are 
not less than 5/32 in. thick and 114 
in. deep plus the mold section. 

No matter what the type or size of 
window, its manufacture follows 
much the same course. Corners of 
frame members are mitered and 
welded, muntin bars are coped, ten- 
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oned and riveted; windows are pre- 
pared for outside putty glazing (or 
inside glazing or continuous alumi- 
num glazing bead). 


Presses, Mittinc MACHINES 


The main fabrication area is small 
but compact. If a person walks past 
the sawing tables to the side of the 
building opposite the receiving door 
and then turns around and walks 
back past a row of specialized ma- 
chines, he will have covered the prin- 
cipal production section (excluding 
subassembly and final assembly) and 
yet won't have walked 80 ft. On such 
a tour, he will have passed a number 
of punch presses that range in ton- 
nage from 74% to 30. All but one of 
these presses are tooled to perform 
single or multiple operations without 
any changing of dies. Since the dies 
are never changed (except for mainte- 
nance) tear-down and set-up time are 
eliminated. Also, there is a smooth 
flow of work, made possible by rig- 
ging up these machines to do spe- 
cialized jobs. 

Mixed in with the punch presses 
are a half dozen shop-made or con- 
verted machines, mostly milling. 
They are equipped with triple cutters, 
double heads and all sorts of multiple 
set-ups to assure economy as well as 
quality in the making of aluminum 
windows and doors. Everything is 
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1—IT’S CHEAPER to hire a man to hold these cor- 
ners than to use a jig. Helper wears absestos gloves 


5—LIGHT BARS are fastened to heavier members by 
means of inert-are welding to give rigidity to joint 


Gas welding, inert-are welding and metal-are welding 


so compact that there is no need (and 
no room) for power trucks; small 
hand carts are simply pushed a few 
feet from one operation to the next. 
The firm believes in improvising to 
meet production requirements. By 
evolving better methods as it goes 
along, Tecler has been able to in- 
crease its volume over five times in 
the four years of its existence. The 
distribution of Tecler products, 
which started in the home city of 
Seattle, has today spread throughout 
Washington, Oregon and California 
and to parts of Utah and Idaho. 
The punch presses and milling cut- 
ters perform such operations as slot- 
ting the frame and Z-bar sections, 


18 


punching out holes in the proper 
places, milling out spaces, ete. After 
the bars pierced and _ slots 
punched, the job number is put on 
the frames and the parts are ready 
for welding. 


are 


Tricky Gas WELDING 


The welding areas are just as com- 
pact as the production line for ma- 
chining operations. The are and 
inert-arc welding units extend along 
one wall, and the oxy-hydrogen 
equipment is strategically located in 
final assembly near the center of the 
building. 

Careful study was made to figure 


2—FINGER POINTS to thickest part of section in 
picture 1. Weld starts at this thickest middle part 


6—SIMPLE JIG for welding pads onto pipes saved 
labor of one man. The pipe serves as corner mullion 


are all needed 


out the fastest, most economical and 
durable manner of making the welds. 
The problem is complicated by the 
irregularity of the sections to be 
welded. Let us look at some of the 
most intricate welding (Fig. 1) per- 
formed by the weldor and assistant 
who gas weld together the corners of 
frame and vent sections. The sections 
are 5/32 in. thick on top, 14 in. thick 
in the middle and 3/16 in. thick at 
the bottom. The very irregular edges 
are welded as mitered. While the 
helper is positioning the bars with 
asbestos gloves (tongs during the 
final stages), the weldor preheats the 
section corners for 15 seconds at 800 
F. An oxy-hydrogen flame is used in- 
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3—PARTLY WELDED section. Time studies showed it 
was cheaper to employ two men than one man with a jig 


7—BAND SAW with a self-contained welding unit for 


saw blade cuts out the pads welded 


stead of the usual oxyacetylene fiame. 
Welding takes 25 seconds and is 
done at temperatures of 400 F on the 
outside and 1,100 F at the thickest 
point on the inside. The weld is run 
down from the thickest point to the 
bottom, then back to the thick middle 
section and then to the top. In Fig. 2, 
the finger points to the thickest part 
where welding was started. All welds 
are made downward, and inasmuch 
as there are really three welds in one, 
the weldor does not have to worry too 
much about penetration. The mate- 
rial is 63S-T5 aluminum, for which a 
2S half-hard filler rod is used. 
Because of the irregular shape of 
the frame bars, the shop would be 
hard put to make a jig that would 
hold the work; also the heat would 
travel back along the channels to the 

















in picture No. 6 


assistant. Consequently, the helper 
holds the bars. During preheating 
and for the first weld, asbestos gloves 
suffice, but from then on he grips the 
bars with shop-made tongs. The tongs 
were made by welding 1-in. pipe and 
two muntin bars together. They ade- 
quately hold shut the top, where a 
gap might appear during the early 
stages of welding. Fig. 3 shows a 
close-up of a partially welded frame 
section. 


Mave Time Stuptes 


The various steps have been worked 
out to the split second. Time studies 
revealed that the most economical 
production method was to employ 
two men without jigs. It is a different 
story, however, when the same men 
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4—ANOTHER TEAM of two men welds Z-bars together 
and can turn out 80 to 120 frames a day. Jig is used 


8—FINISHED FRAMES here are not crated as they 
are for local distribution. Note level of truck bed 


weld vent Z-bars, which have a more 
regular shape than the frame bars. 
The procedure is quite different. The 
weldor sits; a jig holds the bars, and 
the helper stands and works bare- 
handed. The gas welding of these 
corners is similar to the heavy weld- 
ing on the frame bars; the weldor 
starts near the bottom and runs the 
weld up to get more penetration, 
using a downward stroke. The help- 
er’s hands are safe, for no heat can 
get back of the jig in the short time 
it takes to make the welds. 

Another two-man team welding 


- Z-bars together (Fig. 4) uses a simi- 


lar but slightly different gas welding 
procedure. The weldor starts the 
weld at the middle and works up and 
out; then he goes back to the middle 
(Continued on page 22) 





OVEN FOR preheating was built 
around cracked portion. On floor 
is the outer ring, also a part of 
casting but too big for furnace 


OPEN VEE with bottom plate to 
hold weld metal at start of weld 


Pertinent Facts 


VO OE MONE occicis SeKkess 
Weight 
Vee in crack... .60-deg included angle 


. cast iron 


5¥-in. face 
7 in. deep 
2 ft long (high) 
Charcoal briquets, 19 bags, 20 lb each 
Total 380 Ib 
Welding rod (manganese bronze) 
14 in. 100 lb 
3% in. 225 lb 


Total 325 lb 
... 24% lb 


1,056 cu ft 
1,250 cu ft 


....3 hours 
1644 hours 
. 191% hours 


Brazing flux 


Oxygen consumed . 
Acetylene consumed 


Heating time .... 
Welding time . 
Total time on job 


Operators ..... . .two 


20 


Braze Welding 
a 13-Ton Casting 


To do this big repair job called for a preheat 


of three hours and a long slow cooling. Altogether, 325 lb 


of manganese bronze were deposited in a crack 2 ft long. 


BY FRANCIS L. MAIER 


IME and time again it has been 
y roe that welding can reclaim 
equipment at a fraction of its original 
cost and with a minimum of down 
time. Furthermore, welding has re- 
claimed objects that could have never 
been replaced because they had be- 
come obsolete and parts were no 
longer manufactured. 

As an example of how a welded re- 
pair can vitally affect an entire com- 
munity, let us consider a job of ours. 
My colleague Norman E. Smith and 
myself operate a welding business at 
Joliet, Ill. We received a call early 
in the spring from a southern Illinois 
limestone quarry that specializes in 
agricultural limestone. The primary 
crusher, weighing about 75 tons, had 
cracked through the top casting or 
“crusher spider.” The cracked cast- 
ing itself weighed about 13 tons. Its 
purpose was to house the top bearing 
of the crusher gyrator. 


TROUBLE FOR FARMERS 


The quarry people were plenty 
worried. It was a good-size quarry 
and had been in operation for a long 
time. Situated near a small town, it 
was the source of livelihood for most 
of the town’s inhabitants: if the quar- 
ry shut down, most workers in town 
would be out of a job. Even worse, 
though, was the hardship that would 
be caused the farmers. The crusher 
had picked the worst possible time of 
the year to break down. The farmers 
had started to spread limestone over 
their land, and the quarry was their 
main source of supply. Unless the 
crusher could be quickly repaired, 
the farmer was certain to suffer. And 
a great loss of business would be ex- 
perienced by several small trucking 
firms, who would have no limestone 
to haul. It was a perfect example of 


how everything in this complex 
civilization of ours depends on some- 
thing else. 

Norman Smith and myself drove 
immediately to the quarry to see what 
could be done. The crack in the 13- 
ton casting was in the left center of 
the bearing housing. That crack was 
two feet long and looked as though 
it could swallow up several hundred 
pounds of filler metal. Oxyacetylene 
braze welding, of course, was the 
only thing that could be done. We 
didn’t even consider any other repair 
method. 

When the spider had been removed 
from the rest of the crusher, we set 
to work to vee the edges of the crack. 
We marked in soapstone the outline 
for a vee with a 514-in. face and a 
60-deg included angle. Our big prob- 
lem was to avoid breaking off a large 
piece of cast iron. If a large piece 
broke off from the bearing surface on 
the inside, the casting would have to 
be sent out for an enormous machine 
job on the bearing. With time of the 
essence, machining simply had to be 
kept to a minimum. 


CHIPPING THE VEE 


Here’s how we made sure. First, 
we used an air-operated drill to drill 
holes 1 in. in diameter and spaced 2 
in. apart down the center of the crack 
and on the outer edges of the 5%-in. 
face. The drilling was done on both 
sides and for the entire 2-ft overall 
length of the crack. After the holes 
were drilled, we chipped out the cast 
iron between them with air-powered 
chipping hammers. We didn’t try to 
chisel out all the metal because of the 
danger, previously mentioned, of 
breaking a large piece out of the 
bearing surface. The last 2 in. or so 
of iron at the back of the vee were 
washed out with a metal arc, using a 
Y4-in. E-6020 (heavy coated) elec- 
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NEARING TOP of vertical weld. Weldor on the left is E. Smith takes his 
Francis L. Maier; on the right Maier’s partner Norman 


trode. Though this may seem a bit 
unusual, we have been using this type 
of electrode for several years for such 
jobs and have found it both efficient 
and economical. The machine set- 
ting was 300 amp, straight polarity. 

The walls at the back of the vee 
were washed out to a tissue-paper 
thinness. At some points small holes 
were pushed through, but we never 
broke off a large chunk as we had 
dreaded. 

Some machining, of course, could 
not be avoided. The bronze was sure 
to come through the back of the vee, 
as the cast iron there was so thin that 
the heat of the torch would burn it 
through as the weld progressed. How- 
ever, the deposited metal could be 
ground to the bearing contour. The 
important thing was to see that there 
wasn’t too much of it. 


BurILpING AN OVEN 


When the edges had been prepared, 
our next step was to build an oven 
for preheating. We stacked firebricks 
four high and 2 ft apart to support a 
piece of 44-in. plate cut approximate- 
ly 8 ft long by 5 ft wide. Without 
this plate to bring the preheating ele- 
ments up closer to the welding area, 
the fire would have had to have been 
twice as large as it was. Over the 
plate we laid a floor of firebrick (one 
layer of bricks) and then built up the 
walls around the casting in an egg- 
shaped outline, leaving an opening 
for the veed edges of the casting and 
also six draft holes. 

The walls were built up eleven 
bricks high (about 3 ft). The draft 
holes were openings 2 by 6 in. left 
in the first row of bricks above the 


floor on both sides. The three holes 
on one side of the wall were located 
directly opposite the three holes on 
the other side. 

We cut another piece of 14-in. plate 
to the shape of the vee and blocked 
it to the bottom of the casting, imme- 
diately under the vee. This was done 
to start the weld, which was to be run 
up in the vertical position, beginning 
at the bottom. Our plan was to fill 
up each section of the vee completely 
as we worked on it 
pass weld. 

Since we had to get close enough 
to the casting to weld, we could not 
put the outer ring into the oven. For- 
tunately, this outer ring was split at 
the center on two opposite points. It 
was kept in place on the crusher by 
2%-in. bolts at the split. We re- 
moved the bolts in order to allow for 
expansion of the ring. During the 
process of heating and welding, it ex- 
panded by 4 in. And it was exposed 


-in effect a one- 


15-minute shift. Note firebricks 


built around the completed portion of the braze weld 


only to the atmosphere and not to 
the oven heat. 

For preheating, we took ten 20-lb 
bags of charcoal briquets and spread 
this 200 Ib of charcoal evenly across 
the brick bottom. Then we covered 
the top of the furnace with 14 by 36 
in. asbestos paper, using up an entire 
100-lb roll. We kept one strip of as- 
bestos paper to cover the vee and to 
protect us from the heat we knew 
would come out of the opening. 

We lit the oven with our oxyacety- 
lene torches through the draft holes. 
As soon as some of the charcoal was 
on fire, we fed compressed air 
through the holes at a low pressure 
in order to speed things up. When a 
good start had been made, however, 
we let the charcoal burn its own 
course, aided only by the natural 
draft. We wanted the casting to get 
a good soaking heat so it would be 
at uniform temperature. 

It took three hours to bring the 


BIG JOB is done at last! Completed weld is slightly to left of center 
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cont R ATE 


casting to the proper preheat tem- 
perature: between 900 and 1,000 F. 
To do the braze welding, we used a 
general-purpose torch with a two- 
stage regulator. The filler metal con- 
sisted of 36-in.-long manganese- 
bronze welding rods, 14 and %g in. 


CurTAIN FOR WELDING 


We started the weld at the back 
edge or point of the vee and built out 
slightly over the outside edges to 
allow extra metal that would “wash 
down” when the weld was completed. 
As we welded, the asbestos flap was 
hanging over the top and down the 
front to form a curtain that was open 
only where the weld was being made. 
As the weld progressed, we pushed 
up the flap of asbestos paper and 
built up the bricks in front of the 
completed weld. This kept in the heat 
and also helped to keep it away from 
the weldor. Nevertheless, the heat 
was terrible. We had to relieve each 
other every 15 minutes, which was as 
long a period as either Mr. Smith or 
myself could stand. 

We started out with a No. 10 torch 
tip and \4-in. rods. After we had 
gone up about 6 in., or a fourth of 
the total distance, we switched to a 
No. 12 tip and %¢-in. rods. The long 
rods (36 in.) are the standard length 
we use for all such work. 

The same two weldors, alternating 
every 15 minutes, filled in the whole 
vee in 161% hours of continuous weld- 
ing. This time also included wash- 
ing down and shaping the contour of 
the casting and removal of the 14-in. 
bottom plate. 


Stow Coouinc VITAL 


After the welding was done, we 
added more charcoal to the oven; it 
was an important part of the job to 
keep the fire from going out too soon 
and allowing the casting to cool too 
fast. By the following morning, the 
casting had cooled so you could put 
your bare hand on it, and the ma- 
chinists took over to grind the bronze 
on the inside bearing surface. They 
needed only 114 hours for this. Be- 
fore afternoon, the spider was set 
back in place, and the crusher was 
running again. It has been running 
24 hours a day for nine months and 
shows no sign of cracking again near 
or through the weld. 

The sum and substance of the 
whole job is given in the tabulation 
on page 20. 
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TRICKY WELDING 


(Continued from page 19) 





and works down and out to keep the 
sections from cracking. Since there 
is more area to weld and the heat is 
greater, the 
gloves even though a jig holds the 
work. In all gas welding, the 2S half- 
hard filler rods are used in all cases 
as they are easy to handle and flux 
easily. The weldors flux the rods as 
they go with aluminum welding flux. 

These two-man teams each turn out 
80 to 120 frames a day 
Ww elded. 


helper uses asbestos 


all corners 


InertT-ARC WELDING JoBs 


Inert-arc welding is used to fasten 
lighter bars to heavier bars. It gives 
rigid joints, unlike gas welding, 
which would melt the parent material 
as the flame spreads. The inert-arc 
torch is used for all welding work of 
this sort where it is necessary to con- 
trol the heat so frames cannot pos- 
sibly warp. One man does the weld- 
ing, setting the bars in a fixture in 
front of him (Fig. 5). He uses a 
ly-in. 2S half-hard filler rod with a 
tungsten electrode. The machine is 
set according to the penetration de- 
sired (generally at the low or 130- 
amp range). When the mitered edges 
are firmly clamped in place in the jig, 
the weldor starts on the outside crack, 
lays down a small weld and works 
right, then left of the crack. If he 
were to start at the right and work 
across the crack, he would have to 
hesitate long enough to warm up the 
left side, and even this slight amount 
of heat would burn through the ma- 
terial. It takes the weldor but 30 
seconds for each weld, and there is 
no distortion nor buckling. (This 
weldor has welded *¢-in., 5 by 5 in. 
pads together using the inert-arc 
method, but this is not a part of reg- 
ular production. ) 

To clean up the welds, filing is 
done; as most of the welds are hid- 
den, little filing is necessary. The 
welded frames and Z-bars are washed 
in hot water and brushed to remove 
all traces of welding flux, which 
would eat into the aluminum when 
wet. When the frames have been 
welded, they are ready for muntin 
fittings and then for vents and final 
finishing. 


Metal-are welding is employed to 
weld steel pads onto the ends of steel 


pipes (Fig. 6). The steel pipe will 
later be covered with aluminum to 
serve as a corner mullion—to get the 
narrow-corner effect of Tecler win- 
A band saw with a self-con- 
tained welding unit for the saw blade 
cuts out the pads (Fig. 7). The pads 
are 4-in. plate, 4 by 4 in. for frame 
construction, and %-in, piate, 5 by 5 
in. for veneer construction. The pipes 
are 114 in. IPS. 

A simple right-angle jig holds the 
square pads in alignment while they 
are welded. At one time two men did 
this welding, but the simple holding 
jig eliminated one man. Welding is 
accomplished with a 300-amp d-c 
welder, set according to the type of 
weld. Strength is not too essential. 

A 14-in. E-6010 electrode is used. 
After one pad has been welded to the 
pipe (previously cut to length), the 
pad and pipe are painted with zinc 
chromate, and the aluminum cover- 
ing is slipped over the pipe. The 
mullion is then turned upside down, 
and the pad at the other end is welded 
on and painted with zinc chromate. 
The mullion is then ready to be 


drilled, tapped and fitted. 


dows. 


ELectropes Kept Dry 


An aluminum box was built to sit 
on top of the welder used for this 
work. It contains an electric light 
bulb and a supply of electrodes; the 
warmth of the light keeps the rods 
dry. 

The vents and frames, made up in 
subassembly by the methods de- 
scribed, flow directly to final assem- 
bly. This includes necessary tapping 
and drilling of holes for the hard- 
ware, putting in beading for glazing, 
straightening out corners and general 
clean-up work. Holes are drilled for 
screens, which Tecler does not manu- 
facture. The windows are then ready 
to install. 

Inasmuch as there are several 
types (side hinged, awning windows, 
etc.), each of which comes in a wide 
variety of shapes and sizes, crating 
and shipping is no small problem. 
Metal straps hold the frames and 
pieces together with padding to keep 
them from rubbing and then the win- 
cardboard 
wrapped, as the case may be. They 
are then loaded directly onto trucks 
(Fig. 8), beds of which are flush 
with the floor of the shipping and 


crating department. 


dows are crated or 
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1—INERT-ARC torch welds %-in, plate. Torch was 
taped fer extra insulation and thumb switch provided 


Lighter Weight 


Means Less Labor 


Magnesium dock boards save time and cut 


down on injuries in loading and unloading ships. A-C high- 


frequency machines give good welding results. 


BY J. R. THORPE 


Production Manager, Magline Inc. 


M AGLINE Inc., of Pinconning, 
Mich., fabricates dock boards 
up to 24 ft long and 10 ft wide from 
rolled magnesium plates and extrud- 
ed magnesium channels and I-beams. 
Dock ramps of similar construction 
are also fabricated on a production 
basis. 

These all-magnesium products are 
strong, sturdy, stiff and long lived. 
Their great advantage, however, is 
that they weigh only about a fourth 
as much as steel. This means easier 
handling and less labor for moving 
the dock boards in service. For work- 
ers, it means that strained backs, 
hernias, mashed fingers and other 
such injuries are much less likely. 


WELDED WITH ARGON 


The joints are made by a-c high 
frequency arc welding, using argon 
gas for shielding. All of the welding 
is done by hand because the work 
varies too much to permit an auto- 
matic set-up to be installed. Tungsten 


electrodes of 144, 3/16 and 14 in. are 
employed. Torches are modified by 
additional tape insulation (Fig. 1), 
and each torch is equipped with a 
thumb switch to shut off the current 
when welding stops. This little fea- 
ture permits the weldor to lay the 
torch down on the work or on a 
bench instead of having to step back 
to hang it up. The several makes of 
welding machines employed are ad- 
justed for currents of 110 to 550 
amp, depending upon the thickness 
of magnesium that is being welded. 

The material is a magnesium alloy 
meeting ASTM specification AZ31. 
Its nominal composition is 3% 
aluminum, 1% zinc and the remain- 
der magnesium. Plates up to %-in. 
thickness are welded. The plate edges 
are beveled to provide a V-groove. 
Where reinforcements are needed 
they are usually made of extruded 
magnesium channels or I-beams or 
with strips cut from plates, depend- 
ing upon the design and the load to 
be supported. 

Welding is done on low benches 
(Fig. 2) at a height most convenient 
for the weldor. As previously men- 
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2—SMALL DOCK BOARD reinforced by channel and 
by extra plates below. Bench is at convenient height 


3—STRESS-relieving oven: dock 
boards are clamped to stiffening 
beams to avoid warpage from heat* 


tioned, the work varies constantly to 
meet varying customer specifications. 


Must Be Stress RELIEVED 


When welded, the dock boards are 
clamped to stiffening sections (Fig. 
3) to avoid warpage when they are 
set in an oven for stress relief. The 
relief of welding stresses is accom- 
plished by holding the work at 400 F 
for 1% to 2 hours before it is al- 
lowed to cool to room temperature. 
The products are ready for shipment 
as soon as they’re taken from the 
oven. 


*Photos courtesy of The Linde Air 
Products Co. 
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WEIGHING powder. Composition is controlled to 
give detonating velocity of 3,250 meters per sec 


SILICA SAND around charge helps detonating wave 
uniform wave of equal 


form be a 


& 


intensity 


FOUNDATION for welded test plate. Steel bars 
are laid to make a hollow square with 16-in. sides 


FUSE to primacord detonator has just been lit; 
operator has one minute to run to safety before 


Controlled Explosions 


BY JACK MEDOFF 


jem Direct Exp.osion Test orig- 
inated during World War II as 
a means of evaluating the perform- 
ance of armor and ship-plate, weld- 
ments. Unlike the conventional bal- 
listic test, it is not affected by the 
variables inherent in a method that 
depends upon projectile impact. Di- 
rect explosion produces a controlled 
energy release at a controlled loca- 
tion. 


SUPPORTING TEST SPECIMEN 


Briefly, the method consists of de- 
tonating an explosive charge in direct 
contact with a test plate. The speci- 
men is supported along its four 
edges by a sturdy steel and concrete 
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structure. First, a concrete platform 
6 ft square is made to support a 3-in.- 
thick plate of high-tensile steel, 3 ft 
square. Four steel bars, each 4 in. 
high by 21% in. wide, are laid upon 
the steel plate to form a_ hollow 
square with sides measuring 16 in. 
inside and 21 in. outside. 

The specimen, a plate 18 in. square, 
is placed over the bars so that it 
overlaps the 16-in. hollow square by 
an inch on each side. The charge is 
put in the center of the specimen and 
is surrounded by approximately 40 lb 
of white silica sand, held in place by 
a paper cylinder 81% in. in diameter 
by 12 in. high. 

A special detonator explodes the 
charge in such a manner that the 
front of the detonating wave reaches 
the face of the specimen nearly simul- 


taneously over the entire area under- 
neath the explosive container. The 
impact of the wave first bends and 
then stretches the plate equally along 
its two axes; the amount of deforma- 
tion is nearly linear with the grams 
of charge. 

To find the minimum charge neces- 
sary to fracture a particular speci- 
men, a number of identical specimens 
are subjected to the action of pro- 
gressively larger charges until frac- 
ture occurs. Each specimen is sub- 
jected to the action of only one 
charge. 

The Ship Structure Committee, a 
body made up of representatives of 
the Bureau of Ships, Coast Guard, 
Maritime Commission, Military Sea 
Transportation Service and the Amer- 
ican Bureau of Shipping, is sponsor- 


THE WELDING ENGINEER—March, 1951 





5 J 


rf TIMBER . . . or THAR SHE BLOWS! 


PAPER CYLINDER, primacord detonator and box 
of sand to surround charge in the oatmeal container 


a 


TEST PLATE has been rushed from the cold box 
to the explosion site on the wagon shown at right 


EXAMINED, test plate shows good ductility, as 
is evident from the dishing. It did not fracture 


Test Welded Plates 


ing a testing program to establish 
whether or not it may be possible to 
improve the overall performance of 
a completed structure by relatively 
simple modifications in electrode 
composition and welding procedures. 
Results to date indicate that it is pos- 
sible. The particular test pictured 
showed that the E-7016 low-hydrogen 
electrode is apparently superior for 
use with ship plate. 


CONTROLLED TEMPERATURE RANGE 


The tests were run by E. A. Thorne 
Enterprises, Inc., and supervised by 
G. S. Mikhalapov. Mr. Mikhalapov 
is technical director of the Metal- 
lurgical Research and Development 
Co., Inc., Washington, D. C., which 
has a contract for the test work with 


the Bureau of Ships. Site of the 
operations was an abandoned quarry 
near Allentown, Pa. 

Powder charges were prepared in 
a small shack on the quarry, which 
primitive building also contained the 
cold box for holding plates that were 
to be testel at low temperatures, 
The source of cold for the cold box 
was provided by continuously vapor- 
izing dry ice. The temperature was 
regulated by intermittent operation 
of an electrical heater and blower, 
thus permitting a range of test tem- 
peratures from —90 F to about 200 F. 
In no instance did a greater time 
elapse than three minutes between 
the removal of the plate from the 
cold box and the explosion. 

A member of Thorne Enterprises, 
Inc., earefully weighed out the ex- 
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plosive powder charges inside the 
quarry shack. Composition of each 
charge was controlled to give a de- 
tonating velocity of 3,250 meters per 
second. W. A. Snelling, president of 
Thorne Enterprises, took over the 
ticklish business of packing the 
mixed powder to a uniform density. 
A cardboard oatmeal container held 
the charge; the packing procedure 
was to lift a weight to a predeter- 
mined height and allow it to fall—ten 
times for each charge. Charges may 
vary from 60 to 1,000 grams of 
powder. 

In the particular test pictured, the 
explosive charge was 320 grams and 
the test plate was at a temperature 
of 10 F. The 320-gram charge was 
below rupturing value, as you can 
see from picture 8. 





THREE-LEVEL scaffolding hung from roof supports a 
Note the welding machines at 


vertical assembly line. 


edge of roof—56 of them were used. Derricks were in- 
stalled on a monorail that ran around the roof’s edge 


They Hung from the Roof to 


To build this 385-ft-high gas holder, weldors 


worked from three levels of scaffolding lifted by a new kind 


of sky hook—the roof on an air-pressure elevator. 


BY MARGARET RALSTON 


EY UNIT in a 17,000,000 cu ft gas 
holder recently completed at 
Richmond, Calif., is the piston. This 
254-ft steel disc (the full diameter of 
the holder) rides on the gas and 
serves as a seal at all levels. 
That piston was made to lift the 
roof as it journeyed skyward. A 
pressure equivalent to 131% in. of 


water sufficed to lift the 3,500,000-lb 
weight of the roof-piston-monorail 
combination. In this novel method of 
construction, the roof was built first, 
and the workers hung from the roof 
to build the walls. Yes, literally. 
This topsy-turvy way of doing it 
offered a number of advantages. Con- 
siderable savings in the total num- 
ber of ft-lb lifted were effected by 
building the roof near ground level 





LAP WELDING of 3/16-in. roof plates begins as piston-roof structure 
is assembled. Note the I-beam columns that tie piston and roof together 
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instead of lifting everything that was 
needed 385 ft to the top. Wage sav- 
ings also resulted—premium pay for 
work at high levels was kept to a 
minimum. Finally, the cost of scaf- 
folding was nearly eliminated. 


Piston-Roor ASSEMBLY 


Koppers Co., Inc., which built the 
$5,000,000 holder for the Pacific Gas 
and Electric Co., assembled the pis- 
ton just as soon as the concrete foun- 
dation had been poured. The bottom 
plate for the piston was lap welded 
of 14-in, steel. The plate was sepa- 
rated from the concrete on which 
it was assembled by a 1-in. leveling 
cushion of sand. 

The roof was built on top of the 
piston, and the two units were fas- 
tened together for the building period 
with temporary structural links. I- 
beam columns were set at the corners 
of the 28-sided polygon, and the 
piston-roof assembly was held to 
these verticals by sliding yokes and 
clamps. 

Each tier or course of 3/16-in. 
shell plates was a uniform 40 in. 
high, all the way up. When the first 
40-in. plates had been placed and 
welded, the piston-roof was pushed to 
its top by air pressure and anchored 
there until the next tier was com- 
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WELDING UNDERSIDE of piston truss center ring. Piston is a trussed 
steel disc the full 254-ft diameter of the holder. It serves as gas seal 


Build the Walls 


pleted. As each successive layer was 
added, the roof was raised another 
10 in. until it reached the top of the 
holder. The temporary construction 
links were then removed, and the 
roof was permanently welded into 
place. 

The “sky hook” roof was fitted out 
as a working platform. At 46 ft 
from ground level, a monorail was 
built around its circumference and 
two traveling derricks were installed 
to lift construction members. 


VERTICAL ASSEMBLY LINE 


Three levels of scaffolding were 
hung from the roof and automatically 
rose with it. These provided some- 
thing rather new: a vertical assembly 
line. At the top level, the crews tack 
welded the 3/16-in. shell plates in 
place. Second-level weldors finished 
the job with plug and fillet welding, 
while those on the third and lowest 
level made soapsuds tests of com- 
pleted welds. One of the two 150-hp 
blowers used to boost the piston-roof 
unit ran at reduced capacity between 
lifts to provide air pressure for the 
bubble tests, 

The continuous fillet welds were 
made with one pass. Plug welds were 
11/16 in. in diameter and spaced 
at 6-in. centers. Also helping to 


secure the structure were 11/16-in. 
erection bolt holes on 3-ft centers; 
these holes were filled with rods held 
in place with \4-in. thick back-up 
discs. 

A total of 56 welding machines 
were spotted around the roof’s edge 
to power electrode holders on the 
scaffolding below. 

Individual welding stalls were built 
to test weldors’ skill in the different 
techniques that were needed in the 
construction of the gas holder. There 
was no training program—weldors 
who couldn’t do the work weren't 
hired. About 100 weldors were tested 
during the job, and about 75 passed 
the tests and worked at various times 
during the course of construction. 
The maximum number of weldors 
working at any one time was 54. It 
took 614 months to build the holder 
from first weld to last weld, not in- 
cluding foundation and finishing 
work, 

About 8,500,000 lb of steel were 
used in construction of the holder 
and about 50,000 lb of electrodes. 
The latter figure breaks down into 
about 26,000 lb of 3/16-in. E-6013 
electrodes; 18,000 lb of 3/16-in. E- 
6011 electrodes; 2,500 lb of 5/32-in. 
E-6011 electrodes; 2,000 lb of 14-in. 
E-6013 electrodes and about 1,500 Ib 
of 1-in. E-6013 electrodes. 
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WELDOR on second level finish 
welds a 3/16-in.-thick shell plate 


WELDORS’ SKILLS were tested 


on the job in stalls like this 


COMPLETED, big 28-sided tower 
is 254 ft in diameter, 385 ft high 
and holds 17,000,000 cu ft of gas 
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SKELETON VIEW of welded Monel rowboat identifies SPOT WELDING the lockseam joint forming the keel. 


the various parts. Gunwales and motor brace are wood The spray rails and runners were previously pressed in 


WATERTIGHT joint of prow and keel was made with a STRENGTHENING lap joint between bow and stern. A 
continuous seam weld after spot welding them together chain hoist suspends adjustable positioning fixture 


FILLER METAL added by inert-arc welding seals the PROW and its reinforcing Monel bars are inert-arc 
bow-stern lap joint to make it completely watertight welded for watertight seal. No filler metal is added 


28 THE WELDING ENGINEER—March, 1951 











_——— 


—_————, 


IN THE WATER, “Seamaid” is easily handled by even 
a one-boy crew. Boat is safe and highly maneuverable 


a 


SWAMPED but youthful boatman won’t drown. Craft is 
kept afloat by flotation tanks filled with “styrofoam” 


Monel Outboard for Salt Water 


Not even ocean salt spray can tarnish this new 


all-weather Monel rowboat. Spot and seam welding are used 


for strength, inert-arc welding to make watertight seals. 


BY HAROLD SCHROCK 
Plant Manager, Seamaid Boats, Inc. 
meg Boats, Inc., of Kendall- 

ville, Ind., found that stainless 
steel couldn't take the gaff well 
enough under salt spray seawater 
service so the hulls of Seamaid out- 
board rowboats are now of Monel 
metal. The company makes 12-ft and 
14-ft boats. The smaller boat has a 
beam of 46 in. and weighs 135 lb. 
The larger model measures 49 in. 
across the beam and has a weight of 
190 lb. Either size can be readily 
mounted in regulation carrying style 
on top of an automobile. 


How THEY'RE MapE 


The Seamaid hull is made in two 
sections—bow and stern. These are 
rolled from 12 and 14 gage Monel 
sheet, cold rolled %4 hard. Handling 
Monel presents no difficulty; it is as 
readily formed as mild steel. 

The bow and stern sections are 
sheared from Monel sheet of the near- 
est available size and are rolled to 
the proper shape and curvature. 
Spray rails and runners are pressed 
in, the transom is welded in at the 
stern and the lockseam joint of the 


keel is spot welded. The locations of 
these various parts are shown by the 
sketch at top of page 28. 

Subassemblies of bow and stern 
sections are joined forward of center 
at a transverse lap joint by spot weld- 
ing in a staggered row of spots, 
slightly out of line. This alternating 
row gives the effect of a double row. 
The whole assembly is then seam 
welded along the full length of the 
keel for watertightness, and the pre- 
viously spot-welded transverse lap 
joint is sealed by inert-arc welding. 

Wooden gunwales are riveted to 
the inside and outside of the top 
Monel edge. The outboard motor 
brace is similarly attached to the tran- 
som. Finally, Monel braces are spot 
welded to opposite sides of the inside 
walls for supporting the wooden 
seats, and metal cover plates are riv- 
eted fore and aft to the gunwales at 
the three corner joints. 

The hull is tested for leaks in a 
water tank; then seats and hardware 
are installed. Attached to the under- 
side of each seat is a removable 
styrofoam-packed flotation chamber, 
three for the 12-ft Seamaid and four 
for the 14 footer. These flotation 
tanks will keep the boat from sinking 
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should it be accidentally swamped. 
To strengthen the prow and keel, 
two strips of Monel bar stock 1% by 1 
in. are spot welded, one on each side 
of the seam-welded joint, for the 
length of the prow. The edges re- 
sulting from this sandwich are sealed 
with a continuous edge weld by inert- 
arc welding. For the entire length of 
the bottom, a channel-like “cap” strip 
covers and is riveted to the keel. 


Wexpinc Detaits 


Spot welding, seam welding and 
inert-gas metal-arc welding are used, 
the last-named process to finish seams 
and joints to assure watertightness. 
It is interesting to note that all three 
processes are used to form the prow. 

The inert-are torch has a ceramic 
nozzle and a 0.040-in. tungsten elec- 
trode. Argon consumption is ap- 
proximately 20 cfh and current 15-20 
amp, d-c, straight polarity. Filler 
metal is used only on the bow-stern 
joint, previously referred to. The 
filler rod is a 1/16-in. Monel rod spe- 
cially prepared for inert-arc welding. 

Wherever possible inert-arc weld- 
ing is in the downhand position. How- 
ever, overhead welding has to be done 
on the transom. 

“Swabbing the decks” of these 
sturdy, shock-resistant, rustproof 
boats should be no trouble at all to 
those outboard enthusiasts who take 
to the salty seas. 








Flash Welding 


mens for visual defects, alignment 
and concentricity. 

It is the further duty of the in- 
spection department to hold up flash- 
weld assemblies until the Test Re- 
port (Fig. 2) for the assemblies has 
been received from Process Engineer- 
ing. 

[he maintenance department must 
break and clean all secondary elec- 
trical connections whenever neces- 
sary. 


Duties OF Process ENGINEERING 


It is the function of the process en- 
gineering department to supervise 


HOW flash welding saves weight. Table 
gives weight advantages of three parts 


and approve the qualifications and 
certification of all flash welders. In- 
formation for machining of test speci- 
mens is to be furnished when re- 
quired. 

Process Engineering shall test all 
specimens for qualifications, certifi- 
cation and production testing control. 
One copy of the Test Report (Fig. 2) 
is to be sent to the salvage engineer, 
one to Production Inspection and one 
each to Material Review, Precision 
Inspection and to the flash-weld pro- 
duction department. 

Graphs of control settings are plot- 
ted by Process Engineering, which 
also has the responsibility for making 


LANDING-GEAR component 
is typical of the parts joined 
by flash welding at Northrop 
Aircraft plant at Hawthorne 


the necessary contacts with author- 
ized government inspectors. 


MacuineE CERTIFICATION 


Flash-welding machines are to be 
certified for each type of part and 
cross-section that is to be flash weld- 
ed. The procedure for certification is 
broken down into four basic steps: 

(A) Welding of certification test 
specimens. 

(B) Recording of machine set- 
tings. 

(C) Tests of certification speci- 
mens, 

(D) Approval 
tings. 

Welding instructions are simple: 
After the machine settings have been 
established, weld a set of test coupons 
using the same settings throughout 
the run. Ten test specimens shall be 
welded for all combinations. Outside 
flash is to be removed to 0.01 to 0.03 
in. above the surface. 

Recording of machine settings is 
done on the Operation Card (Fig. 1). 
All details of machine settings used 
for the welding of test specimens 
must be recorded. 

The laboratory tests to certify test 
specimens provide that all specimens 
be tested in tension in accordance 
with Specification QQ-M-151. Five 
main points are covered under this 
heading: 

(a) Prior to testing, all test speci- 


of machine set- 





—— 





to fracture. 
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PRODUCTION SAMPLES of flash-welded aircraft spars were tested 
In all three cases, failure occurred outside the weld 
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mens shall be heat treated to a tensile 
strength of 160,000-180,000 psi, or 
to the final heat-treated condition of 
the production part as specified on 
the blueprint, whichever is higher. 

(b) For joints tested as whole 
specimens, three of the test specimens 
shall be notched at the weld line. 

(c) No specimen tested as a whole 
specimen can be passed if it fails in 
the weld. Partial weld-plane failure 
in heat-treated whole specimens is 
not considered a weld failure where 
fracture in the weld plane does not 
exceed 25% of the weld area and is 
accompanied by visual necking down 
of the parent metal. 

(d) If test specimens cannot be 
tested as whole specimens, the entire 
joint shall be cut into strip test cou- 
pons as per instruction of Process En- 
gineering. The average strength of 
all coupons from each specimen shall 
not be less than the minimum psi of 
the parent-metal strength of the pro- 
duction part. 

(e) For test specimens made from 
rod greater than 0.625-in. diameter, 
and for sheet or plate, contact Process 
Engineering. 

For metallographic examination, 
the standards provide that the ma- 
chine settings shall be free from 
cracks, porosity and oxide inclusions. 
If the notched specimens do not fail 
in the weld plane in spite of the heat 
treatment and notching, the weld 
shall be considered as sound. 

Approval of machine settings is 
made by the issuance of an Opera- 
tion Card (Fig. 1) for each drawing. 
Such a card is issued only if all test 
results satisfy requirements. 


Test Coupons 


Wherever possible, test coupons 
are to be welded to serve as test speci- 
mens. Coupons are defined and de- 
scribed as follows: 

(1) The minimum length of the 
individual tubes, bars, etc., for test 
coupons shall be 6 in. 

(2) Test coupons shall be of the 
same type and cross-section as the 
production parts in the area of the 
weld. Normalized material may be 
substituted for annealed material or 
for material heat treated to 125,000- 
145,000 psi tensile strength, in the 
making of test coupons. 

(3) Welding edges must be ma- 
chined so that the chamfer and face 
angle are exactly the same as those 
of the production part. 
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FLASB-WELD OPERATION CARD 


Material Description 


Deg. Title 








Deg. Ho. 
Process Engineering Approval 
Tentative. Date 
Pinal Date 











Machine to be used 





Tooling to be used 





Area of cross-section at weld (Sq.In.) 





Pinal Die Space 





Total Loss per Weld 





Cam or Template Ho. 


Dial Setting 





Upset 





Speed Setting 





Transformer Tap. 





Current Off. 





Additional Machine Settings - To be made in the Order Given: 
































Sketch of Drawing 


SERIAL NUMBER 





61-15 (11-46) 


NUMBER 
OF PARTS 


INSPECTION 


DATE | OPERATOR SET-UP CHECK 


1—OPERATION CARD records machine settings for welding as approved 
from test specimens. No deviations from card are permitted in production 


(4) Test coupons shall be cleaned 
in the same manner as production 
parts. 

Other standards pertain to the 
preparation of materials for flash 
welding. It is provided that all paint, 
plating and ‘oxide scale shall be re- 
moved for a minimum of at least 3 
in. from the ends that are to be 
welded, prior to the delivery of the 
detail parts to the flash welder. The 
cleaned area shall be rinsed, dried 
and given a coat of rust-preventive 
light oil. As we have already noted, 
it is one of the duties of the operator 
to remove the rust-preventive oil be- 
fore flash welding begins. 


OPERATING STANDARDS 


Standards for the operation of flash 
welders pertain to (A) machine set- 


up; (B) check for each machine 
set-up; (C) production testing. 


Machine set-up: Flash-welding ma- 
chines must be set up according to 
the machine settings that are given 
on the Operation Card (Fig. 1). No 
deviation is permitted from the ap- 
proved machine settings. 

All die contact areas are to be 
cleaned before parts are inserted into 
the machine. 


Check of set-up: A check of all de- 
tails of the first three test coupons 
and of the first flash-welded assembly 
must be made before proceeding with 
the production welding. Full com- 
pliance to the blueprint and to the 
standards detailed in the company’s 
printed bulletin is required. 

In addition, three specimens must 
be welded and checked visually for: 
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FLASH-WELD TEST REPORT 


DeG. TITLE 
DEG. NO 
MATERIAL DESCRIPTION 
HEAT TREATED 
SHOP ORDER NO 
SERIAL NO 
NO. OF PARTS 
MODEL NO. 
SPECIMEN 





SATISFACTORY 0 


STD. DUG. NEXT ASSEM. NO. 


as weve (] 


UNSATISFACTORY O 


2—TEST REPORT is issued by Process Engineering when weld specimen 
qualifies. Machine settings used are then approved for an operation card 


angularity of the welding, telescoping 
and general appearance. 

Alignment of the welded parts 
must be measured. 

Whenever surface burning or pick- 
up occurs, dies must be cleaned or re- 
placed. Dies must also be replaced 
whenever the die dimensions change. 
The material used for flash-welding 
dies is specified as RWMA Class 2, 
Group A (copper-base alloy). 

Production testing: Operator must 
weld one test specimen or one pro- 
duction part for testing after 50 pro- 
duction flash welds or after each pro- 
duction lot if the lot quantity is less 
than 50. 

The first three set-up test speci- 
mens and those made during the pro- 
duction run shall be tested in the 
same as the final heat-treated condi- 
tion of the production parts. 


Flash shall be removed as specified 
on the drawing. 

All test specimens shall be routed 
to Process Engineering and tensile 
tested in accordance with Spec. 
QQ-M-151. 

A flash-weld Test Report (Fig. 2) 
shall be issued for each production 
run and shall be marked as satisfac- 
tory provided that the test results are 
in accordance with the specified re- 
quirements. 


INSPECTION PROCEDURE 


All flash-welded assemblies shall be 
inspected for full compliance to draw- 
ing and bulletin requirements and 
shall be magnetic-particle inspected 
in accordance with the requirements 
of Spec. AN-I-32, This brings up 
the question of major defects. 
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Major defects are listed as cracks 
or telescoped welds. If any of these 
occur on any flash-welded joint, the 
assembly must be rejected for sal- 
vage. 

The angular misalignment of the 
welded joints shall not exceed 0.010 
in. per inch of length up to a maxi- 
mum of 0.030 in. total run-out. 

Alignment tolerance for sheet and 
tubular joints depends upon thick- 
ness. For sheet or wall thicknesses of 
0.080 in. or less, the misalignment of 
thickness shall not exceed 0.008 in. 
For sheet thickness or tubing wall 
greater than 0.080 in., the misalign- 
ment of the thickness shall not exceed 
10% of the nominal section thickness 
up to a maximum of 0.030 in. Mis- 
alignment shall be measured at or 
near the plane of the weld before the 
flash is removed. 

In flash-welded joints between bars, 
the misalignment of the surface shall 
not exceed 5% of the diameter or 
thickness of the bar when measured 
at or near the plane of the weld be- 
fore the flash is removed. 

When proof loading is used to test 
joints, the proof load shall be as 
specified on the drawing. 


QUESTIONABLE CONDITIONS 


Questionable weld conditions are 
listed as: (1) indications found dur- 
ing magnetic-particle inspection; (2) 
die burns; (3) non-symmetrical weld 
geometry. When any of these occur, 


it is necessary to contact Process En- — 


gineering for further testing and/or 
a written report. 
Production parts shall not be re- 


leased for stocking or for production © 
use until the testing has been com- ~ 
pleted and approved in writing on — 


the Test Report form (Fig. 2). 


Provisions under the reworking of — 


flash-welded assemblies cover straight- 


ening and rewelding. All flash-welded ~ 


assemblies are required to be routed 
for checking the straightness and 
straightening if necessary. The mini- 
mum distance between the weld and 
the point of pressure application for 
straightening may not be less than 
one-half of the diameter or thickness 
of the flash-welded section. 

In rewelding assemblies, all blue- 
print and bulletin requirements must 
be followed. Component segments 
that are to be rewelded shall be so 
identified that mating parts can easily 
be assembled after the rewelding. 
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How Can I | 


Do I select the type of 


wheel before I determine grind- 


ing grade, or is it the other way 


‘round? Maybe I should pick a 
harder grinding grade, or is it a 
softer grade? Say, what’s meant 
by grade, anyway—does it have 


anything to do with grit size or 


IF OPTIMUM GRINDING performance and lowest grinding cost are the kind of abrasive? 
obtained, he'll have to specify the right combination of components 


(Answers in the text) 


BY H. W. WAGNER AND E. T. LARSON 


: When a fine finish on the work is 
Norton Co., Worcester, Mass. 





MM‘ users can testify that the 
grinding wheel is not exactly the 
easiest cutting tool to specify. Metal 
tools like tool bits, milling cutters, 
drills and taps can be specified sim- 
ply by size or catalog number. But 
a grinding wheel is made up of a 
number of components: abrasive, 
grit size, grade (strength of bond- 
ing), structure number and kind of 
bond. All of these must be in the 
right combination to fit the condi- 
tions and requirements of each grind- 
ing operation if optimum grinding 
performance and lowest grinding 
cost are to be realized. 


PERFORMANCE AND GRADE 


The most accurate and complete 
evaluation of grinding performance 
is by comparison of total grinding 
costs per unit of work produced. The 
two universally important character- 
istics are: 


(a) Wheel life in terms of units 
of work ground. 
(b) Freeness of cut. 


For many operations, there is a 
third characteristic—finish on work. 
Other features of performance are 
functions of (a) and (b). 

“Grinding grade” is described as 
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a wheel's resistance to wear under a 
given grinding pressure. The general 
effects of going to a softer grade are: 


1. Freeness of cut will improve. 

2. Rate of cut will increase under 
equal grinding pressure because 
of (1). 

3. Wheel life will be shorter. 

4. Clean-up of feed (sparking 
out) will be more rapid in precision 
or fixed-feed grinding because of 
(1). 

5. Less power will be drawn by 
the wheel, and there will be less dan- 
ger of cracking, burning or softening 
the work, in fixed-feed grinding, be- 
cause of (1). 

6. If the starting grade was too 
hard, accuracy of work and pieces 
per truing will be improved in fixed- 
feed grinding. This is not true if the 
starting grade was just right; then by 
going still softer, the accuracy and 
number of pieces per dressing will 
be affected adversely. 


It should be pointed out that a 
wheel that is too hard can have a 
short life because of rapid dulling. 
This leads to wastage of abrasive as 
more frequent truing and dressing 
are required. Sometimes wheels have 
been reported “too soft” when, ac- 
tually, they were too hard. 


required, it is usually necessary to 
use a wheel having less than the max- 
imum freeness of cut. If loading is 
a problem, as it is when ductile, non- 
ferrous metals are ground, relatively 
rapid wear and consequent short 
wheel life may be unavoidable be- 
cause of frequent dressing. 

Up to this point, we have discussed 
only the effects of grinding grade. 
When no other component of a wheel 
is changed, the grinding grade varies 
in the same direction as the assigned 
grade letters. 

In either a fixed-feed or a precision 
grinding operation, relative rate of 
wheel wear is determined by grind- 
ing grade and whatever work pres- 
sure is built up in grinding. 


GrinpInc WHEEL COMPONENTS 


In addition to the effects of grind- 
ing grade, the kind of abrasive, grit 
size, kind of bond and sometimes 
structure number and filling treat- 
ment are of prime importance. A 
change in any one of these compo- 
nents may lead to an improvement 
in wheel life or in freeness of cut 
without detriment to the other. 

To clarify our reasoning, let us 
think of the wheel’s make-up as being 
divided into two parts: grinding qual- 
ity and grinding grade. Grinding 
quality is dependent upon the com- 
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IN PRECISION grinding, most economical wheel is 
the one that turns out good work at the highest rate 


bined effect of components other than 
grade. Grinding quality really is a 
matter of fitness of the type (kind of 
abrasive, bond, etc.) of wheel to the 
specific job. Grinding grade is re- 
lated to grade letter or strength of 
bonding. 

The proper procedure is to select 
the most suitable type (abrasive, grit 
size and bond) of wheel first. Then 
select the grinding grade that will 
give the most economical perform- 
ance with reference to wheel life, 
freeness of cut and finish. 


GRINDING Cost CALCULATIONS 


It is common practice to compare 
snagging wheels on the basis of cal- 
culated total grinding cost per unit 
of work such as pounds of material 
removed or tons of work handled. 

In laboratory tests of snagging 
wheels, the object usually is to com- 
pare types of wheels for grinding 
quality rather than to select a suit- 
able grinding grade. For this pur- 
pose, the value M?/W has been arbi- 
trarily selected as being proportional 
to quality in constant pressure swing 
frame grinding. “M” is the rate of 
production in any convenient unit, 
such as pounds of work removed per 


hour. “W” is rate of wheel wear by 
volume, such as cubic inches per 
hour. An equivalent expression is 
M? X L, in which “L” is wheel life 
in hours. For other constant-pres- 
sure grinding operations, the expo- 
nent of “M” is likely to be different 
from 2. In portable snagging, for ex- 
ample, the exponent is greater than 2. 

The quality value, M?/W, is ap- 
proximately proportional to the rela- 
tive money value of the type of wheel. 
The most economical specification, 
then, will.be the highest quality type 
and optimum grade. “Optimum 
grade” is the one that results in a 
proper ratio of wheel to time cost 
and therefore yields the lowest total 
grinding cost per unit of work. In 
swing frame grinding, it has been 
proved that optimum grade is reached 
when wheel cost and time cost are 
about equal. Time cost is the sum of 
labor and overhead costs. The total 
cost rises slowly with grades either 
harder or softer than the established 
optimum. 

When the optimum grade of each 
type of wheel is employed, the money 
value of each wheel is approximately 
proportional to the grinding quality. 
In other words, if the user paid for 
the wheels in proportion to the grind- 


THE WELDING ENGINEER-—March, 1951 


IN SNAGGING, the wheels should be evaluated on the 
basis of the total grinding cost per unit of product 


ing quality, his total grinding cost 
would be about the same with each 
wheel. 


SUMMARY 


Desired elements of grinding wheel 
performance are: 

Long wheel life, 

Freeness of cut, 

Fine finish (for many operations). 


“Grinding quality” of the type of 
wheel depends upon fitness of abra- 
sive, bond, etc., to the job. 

After the most suitable type of 
wheel has been determined, optimum 
grade of that type must be selected 
to yield maximum economy. 

In precision grinding, the specifi- 
cation that permits the highest rate 
of production of satisfactory work is 
the most economical. 

In snagging, total grinding cost 
per unit of product affords the most 
significant evaluation of wheel per- 
formance. 

In swing frame grinding, the op- 
timum grade of wheel is that which 
leads to approximately equal wheel 
and time costs per hour or per unit 
of work. 


Photos courtesy of Grits and Grinds. 
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Li<—TIP AT 
STUD END 


CABINET 


PORTABLE 


Capacitor-Operate 


When stud first touches workpiece; condenser 


discharge is concentrated in a tiny tip (see the sketch). 


Tip vaporizes, creating an ionized path for the current. 


stud-weld- 


J Ciacrten-ermares 
ing unit has been developed by 
the Graham Mfg. Corp., Ferndale, 


Mich., to permit high-production 
welding operations. This equipment 
will weld studs to very thin plated or 
painted metals and can be used to 
weld dissimilar metals in combina- 
tions. The welders are available in 
cabinet models and as portable gun- 
welding units. No timing devices or 
auxiliary cooling means are required. 


No Fiux NEEDED 


Neither the stud nor the metal plate 
needs any flux or special preparation. 
All low-carbon steel and most non- 
ferrous metals except lead can be 
stud-welded satisfactorily. Steels of 
high-sulphur content or, occasionally, 
of high-carbon content may be diffi- 
cult to handle by this process. 

Operating principle of the Graham 
process may be explained by tracing 
the electrons through the welding cir- 
cuit. First, the condensers are charged 
to their capacity by taking electrons 
from the positive plates and adding 
them to the negative plates. The elec- 
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trons are then conducted to the weld- 
ing gun, the collet and the stud. As 
the electrons enter the stud, it is trav- 
eling toward the workpiece at a pre- 
determined velocity. A tiny tip on 
the stud (see sketch) is the first to 
approach and contact the workpiece. 
Thus the discharge is initially concen- 
trated over the very small area of the 
tip. This high flow and overcrowd- 
ing of electrons in the tip causes it to 
heat and vaporize. Combination of 
the heat and the vaporized metal 
creates an ionized path between the 
workpiece and the main body of the 
stud. The major part of the electron 
flow then forms an arc between the 
stud and the plate. 

Face of the stud becomes molten 
and so does a similar area on the 
workpiece. At this exact instant, the 
stud hits the melted area of the plate 
at a velocity of about 31 inches per 
second. Result is the two parts are 
welded together. The hammer blow 
is provided by the inertia of the mov- 
ing piston, piston rod and collet as- 
sembly. The entire cycle requires 
only one mil-second. 

Studs of various sizes (3/32 to 4% 


in. in diameter) can be welded to 
thin sheet stock or to heavy sections 
with strength equal to or greater than 
the parent metals. Such combinations 
have been welded as steel to steel, 
steel to brass, steel to stainless steel, 
aluminum to zinc die-cast, aluminum 
to aluminum, copper to steel, alumi- 
num to copper, brass to zinc die-cast 
and to other metals. 

Power consumption in the largest 
of the Graham machines is less than 
two kva, and so little heat is generated 
that the work is not distorted nor 
annealed. There is no marring of 
thin sections, which may be plated, 
painted or enameled on the face of 
the workpiece. Since the time of the 
arc is short, studs are welded with 
little or no fillet. 

Cabinet models for factory produc- 
tion provide a worktable for mount- 
ing and clamping the work in posi- 
tion. There may be one or more 
welding guns. A post clamped to the 
table supports the welding gun or 
separate posts support each gun. The 
gun is constructed with a piston and 
piston rod extending downward out 
of the gun body, and a collet for 
holding the studs is fastened to the 
end of the piston rod. Air pressure 
on the piston moves the stud to the 
workpiece. 

After welding a stud, the piston 
and collet assembly returns to the up 
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4-GUN CABINET MODEL 


Stud Welders 


position by “restore” air pressure on 
the rod side of the piston. The re- 
store air pressure is constant all the 
time the machine is in operation, but 
the air for moving the stud down- 
ward has to be turned on. Control 
of the speed of stud travel is man- 
aged by changing the pressure on the 
piston or the restore air side. 


CONDENSERS STORE CURRENT 


Condensers for storing the welding 
current are mounted inside the cab- 
inet on both the stationary and the 
portable models. Normally, two con- 


AUTOMATIC FEEDING: Hoppers “march” studs to feed 
lines, where they are synchronized with gun movement 


densers are used per welding gun, 
but this varies with the type of metal, 
thickness, etc. All models, exclusive 
of the portable type, are equipped 
with built-in generators for charging 
the condensers. Charging time with 
a motor-generator is between 0.4 and 
0.8 seconds. The portable model is 
equipped with a selenium-type rec- 
tifier to furnish direct current for 
charging. 

Control of the current discharge is 
made by an electrically or pneu- 
matically operated contactor that in- 
terrupts the charging circuit and then 
makes the welding circuit. The con- 
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tactor is actuated initially by push- 
buttons on the front of the cabinet. 
The buttons also control the air on 
the welding gun so that the piston 
moves downward at the desired speed 
when the electrical circuit is com- 
plete. 

The voltage required can be 110, 
220 or 440 volts. Normally, air pres- 
sure must be between 85 to 100 psi. 
The largest cabinet model requires a 
floor space of 3 by 6 ft. The portable 
model takes up only 20 by 20 in. 

Automatic stud selection and feed- 
ing devices have been developed to 


«, speed’ stud welding in assembly-line 


operations. Indexing fixtures are also 
available. With such mechanical aids, 
production records of more than 
3,000 studs per hour per operator 
have been achieved. Stud locations 
are maintained as close as 0.001 to 
0.003 in. 


PortaBLeE WELDING GUN 


The newest Graham development 
is the portable model, which has a 
wide range of application in ship- 
building, airplane and auto manufac- 
ture, building construction, repair 
shops or anywhere that stud welding 
must be done in otherwise inacces- 
sible places. All controls are wholly 
self-contained on the mobile cabinet. 
Operation has been reduced to sim- 
plest terms: the operator merely sets 
the air pressure control and adds— 
or subtracts—condenser capacity. 
Once the controls are set for a job, 
the gun operates independently. An 
indefinite number of studs can be 
welded so long as the stud size and 
the parent metal remain the same. 


INDEXING: On high-production jobs, this index table 
expedites a continuous flow of workpieces to the gun 
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I—SUPERVISOR William C. Lilly questions applicant 
about previous experience before scheduling the test 


5—CHEERFUL layout helps weld- 
ing. Each booth is well lighted and 
has all equipment a weldor needs 


6—JIG FOR guided bend tests is 
homemade. Supervisor Lilly pumps 
the hydraulic jack to bend coupon 
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2—NINE MAKES of welding torches allow the weldor 
his choice. He doesn’t have to use an unfamiliar tool 


They’ve Got to 


Eight coupons are cut from a pipe section and 


bend tested at the Chicago laboratory of the National Cer- 


tified Pipe Welding Bureau in order to qualify weldors. 


BY WILLIAM C. HENZLIK 

OW DOES a piping contractor 

know a new weldor will be able 
to weld just about any pipe on the 
entire job? He doesn’t, you say? 
Not until the weldor actually welds a 
joint? Brother, that was yesterday! 
Nowadays certified pipe weldors can 
weld piping as it should be welded, 
and the boss knows it’s good before 
he tests it. 

Certification of weldors has been 
carried out increasingly the last sev- 
eral years through the good efforts 
of the National Certified Pipe Weld- 
ing Bureau, a nationwide organiza- 
tion of more than 200 piping con- 
tractors. To give an idea of how they 
work, let’s look at the bureau’s Chi- 
cago chapter, one of its most active 
and important. 


A Las For Pipe WELDoRsS 


The Chicago branch of the 
NCPWB maintains a special labora- 
tory at 1444 West Lake St., where 
journeyman pipe weldors in the 
Chicago area are certified. This lab- 
oratory has tested more than 600 men 
in the last 14% years. Its supervisor 
is William C. Lilly, a veteran of 15 


years of welding. The Chicago lab- 
oratory is the only one in the country 
working exclusively for the bureau. 
Other chapters of the bureau use 
trade schools or privately operated 
laboratories under the supervision of 
the National Board of Boiler and 
Pressure Vessel Inspectors. 

Men certified have welded such 
jobs as the 1,050 F, 1,800 psi piping 
recently installed in a Chicago elec- 
trical generating station. (See page 
34, THe WeLpING ENGINEER, Decem- 
ber, 1950.) Some pipe walls on this 
job were 34% in. thick and required 
as many as 225 passes per joint. 

The laboratory is run only for cer- 
tification tests. It does not try to 
teach applicants to weld (they’re al- 
ready journeymen) but only how to 
avoid mistakes that hinder deposition 
of sound weld metal. 


LittLe THINGs THAT CoUNT 


Bill Lilly is at the laboratory to 
help weldors to pass their tests, and 
he tries to anticipate anything that 
might bother them during testing. He 
has found several things that seem to 
put weldors at ease. 

First, he wears work clothes to the 
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3—TEST WELD with oxyacetylene torch. A positioner 
of welded pipe holds work for the required positions 


Be GOOD! 


It reassures weldors if 
they see that a welding man is going 
to supervise the tests—a man slicked 
up in a white shirt and tie might give 
the whole thing an official and formal 
atmosphere. 


laboratory. 


Technical terms about metallurgy 
and chemistry are strictly out during 
the few minutes the applicant first 
meets Lilly (Fig. 1). He uses work- 
a-day language gained in 15 years of 
welding in industry, Navy shipyards 
and construction outfits. Weldors like 
his “easy-to-know” attitude. 

An applicant’s immediate welding 
background has bearing on his tests. 
If he hasn’t welded pipe for six 
months, it is only fair to let him prac- 
tice on some scrap sections before 
testing him. Sometimes it’s a good 
idea to send the applicant home for 
more extensive practice. But a weldor 
with no pipe-welding experience at 
all is immediately disqualified. He 
would only waste everybody’s time. 

Nine standard makes of welding 
torches are kept on hand at the lab- 
oratory (Fig. 2). This allows the ap- 
plicant to run his test with the same 
make of equipment he uses in his 
everyday work. There are no mis- 
givings in his mind caused by trying 
to accustom himself to a strange 
torch. For arc weldors, several types 
of motor-driven welders are avail- 
able. 

Since some weldors don’t under- 
stand the purpose of the tests nor 


how testing should be carried out, 
Lilly can again offer help. The stand- 
ard procedure specifications under 
which the weldor will be qualified are 
explained and, if necessary, demon- 
strated to the applicant. 

One of the best things a supervisor 
can do on test work is to leave the 
weldor alone. This Lilly does after 
he gets the man started on his test 
sections. The absence of critical 
glances at his weld makes a man 
more confident. 


Goon WorkKING PLACE 


Each of the four welding booths 
has a large homemade positioner that 
serves efficiently to hold pipe sections 
in either horizontal or vertical posi- 
tion (Fig. 3). The positioner, natur- 
ally, is made of welded pipe, too. 

Of the four roomy booths for 
welding, two are supposed to be for 
arc welding and two for oxyacetylene 
welding. Actually, all four can be 
used either for arc or gas welding. 
Extra cable lengths and portable cyl- 
inder trucks are available to make 
the switch. 

Cables from the two mounted weld- 
ers are carried overhead on a unique 
frame (Fig. 4). Wear on the cable 
or possible strain on connections are 
largely eliminated by mounting them 
in this way. 

Big windows on the west side of 
the laboratory give natural light to 


THE WELDING ENGINEER—March, 1951 


4—OVERHEAD CABLES, welding and ground, reduce 


eable wear and strain on connections. It’s safer, too 


all four booths (Fig. 5). On dark 
days, overhead fluorescent lamps give 
light to the whole building. A light 
gray paint is the most prevalent color 
in the room. The entire laboratory 
leaves a clean and cheerful impres- 
sion, helpful to good welding. 

Walls of the booths are movable 
to let more equipment be brought in 
or a double booth created. Material 
in the booths is 114-in. and 2-in. pipe 
welded to stationary uprights at each 
corner. Projecting ends of 11-in. 
pipe members are loose fitted into 
holes or open sections of 2-in. pipe 
to provide movable joints. Heavy 
canvas stretched across rectangular 
panel sections protects the shop from 
flying sparks. 

Other equipment includes portable 
grinders, chipping hammers, cleaning 
brushes, portable drills, bench grind- 
ers and tip-cleaning equipment. Sev- 
eral large metal tables and a work- 
bench provide room for demonstra- 
tions and working space. 

For casual observers dropping into 
the laboratory, a railed second-story 
balcony overlooks the booths and 
shop area. Visitors are encouraged 
to use the balcony, both to prevent 
disturbance to the weldors and to 
protect themselves from sparks or 
other debris. 

Weldors are tested on pipe of 10-in. 
diameter, 0.365-in. wall thickness, 
ASTM designation A43 or A106 
grade A seamless steel pipe. The 
welding groove has a 35-deg bevel 
and 1/16-in. land. A root opening 
of 1% in. is specified. 

The supervisor makes one excep- 
tion to his rule of leaving the weldor 
alone: he inspects the weldor’s root 
pass. Should it be unsatisfactory, 
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A PIAL ALLE 


7—FILING CABINET holds tack-welded coupons that 
passed tests. Coupons are kept for three-year period 


the test is stopped immediately. The 
weldor then receives a small test piece 
of steel to try again. He must show 
correct procedure in laying the first 
pass. If he fails again, in the judg- 
ment of the supervisor, he is dis- 
missed. 


. Most Fartures oN Root Benps 


Reason for inspection of the root 
pass lies in the Bureau’s observation 
that most failures occur on root bend 
specimens. These are specimens bent 
so that the first weld bead is on the 
outside and receives the most strain. 
Face bend specimens are more likely 
to pass since the final beads only have 
to have good fusion with each other. 

A slight build-up or bead inside 
the pipe is usually recommended by 
the test supervisor. It is obtained by 
melting a hole in the edges of the 
pipes ahead of the weld and allowing 
the molten metal to flow back into 
the bead. The usual hole recommend- 
ed is about 3/16 in. in diameter. 

Arc-welded specimens sometimes 
reveal depressions on the inside bead 
at the point where new electrodes are 
started. Experience has shown that 
the 3/16-in. hole should be enlarged 
to a 4-in. hole. The electrode is then 
inserted through the hole so that the 
arc is placed on the inside of the 
pipe. As the electrode is stuck 
through the hole, it is inclined at 
45 deg to the plate or pipe and points 
backward toward the preceding bead. 
The electrode quickly burns off, and 
normal welding is resumed with the 
arc on the outside of the pipe. 

After the two pipe sections have 
been welded into one, the excess weld 
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metal is machined off flush with the 
outside surface of the pipe. A shop 
grinder is available for finishing such 
welds, but machining is quicker and 
cheaper. 

Coupons are cut from welded and 
machined pipe sections. This is done 
with a small cutting torch. A simple 
template oriented with the bottom of 
the pipe insures that all coupons will 
be taken from identical positions in 
every man’s test. Rough flame-cut 
edges on the specimens are smoothed 
off at the shop grinder. 

All coupons are bend tested on the 
standard guided jig recommended by 
the American Society of Mechanical 
Engineers and the American Weld- 
ing Society. A simple but efficient 
bend tester was made from a hy- 
draulic cylinder and pump, steel bar 
stock and scrap plate sections (Fig. 
6). The test coupon rests on two 
case-hardened rollers at the top of 
the female die. As the male die forces 
the coupon into the female die, the 
rollers rotate to smooth 
guided bend. 


allow a 


Att E1cut Must Pass 


If all eight coupons from a section 
pass the bend test, the weld is held 
acceptable. If one or two fail, the 
weldor is told the reasons or possible 
causes. If otherwise good welding is 
apparent, the weldor is scheduled for 
a retest. Should a majority of the 
coupons at the second test show in- 
ferior welding, the weldor is sent 
back for additional practice. 

All eight specimens are tack welded 
together and marked with the weld- 
or’s initials, This concrete evidence 
of a weldor’s skill is kept for three 


8—STAGES in testing: before welding, as-welded, 
coupons cut out, coupons bent and tack welded for file 


years in a “filing cabinet” (Fig. 7). 
If any question should arise about a 
job and the fitness of the weldor do- 
ing it, it’s easy to refer to his test 
coupons. Coupons are kept only 
three years since that is the period 
for which each certification holds. 

Fig. 8 shows the various stages of 
testing. At top left are sections be- 
fore welding, next to them welded 
sections. On the right, coupons have 
been cut from the welded sections and 
in the foreground the coupons have 
undergone their bend test. The eight 
tack-welded specimens kept on file 
are in the left foreground. 


CERTIFIED WELDors LISTED 


The names of weldors passing the 
tests are entered on lists of certified 
weldors that are circulated to every 
chapter of the Bureau. It isn’t neces- 
sary for the weldor to carry any cer- 
tification of his skill since these lists 
are so easily available to both union 
and contracting officials. 

Qualifying of pipe weldors in the 
Chicago area has had many favor- 
able results. Most pipe welding being 
done in the city today is good—good 
because done by men who are con- 
fident of their skill and of their de- 
monstrable worth to their employers. 
Undoubtedly, such qualification has 
meant more steady employment to 
many weldors who have this means 
of proving their proficiency. 

More and more welded piping is 
being used by industry. More and 
more calls will come in the future 
for skilled weldors of the caliber that 
Chicago’s welding laboratory has 
been certifying. 
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OAKLAND municipal auditorium, where technical sessions will be held, is at left; exposition building on the right 


Westeru Wetal Show 


BY CLYDE B. CLASON 

TTENTION of the western welding 
A world is focused on Oakland, 
where, just across the Bay from San 
Francisco, the seventh bi-annual West- 
ern Metal Congress & Exposition will 
be staged. This year’s congress will 
be held from March 19 through 
March 23 af the Oakland civic audi- 
torium under sponsorship of the 
American Society for Metals and 20 
other co-operating technical societies 
including the American Welding 
Society. 

Some 25,000 persons interested in 
one phase or another of the metal- 
working industries are expected to 
attend. 

“Production for America” is the 
timely theme of the congress. Speak- 
ers will emphasize means of speeding 
up production so as to reach our 
goals in a minimum time and at a 
reasonable cost. 

Two series of meetings are sched- 
uled: one by the American Society for 
Metals and one by the American 
Welding Society. Manufacturers will 
exhibit their latest products in the 
exposition building, next door to the 
municipal auditorium. 


AWS Procram 


The American Welding Society is 
planning to hold nine technical ses- 
sions, from 10 a.m. to 12 and from 
2 p.m. to 4 p.m., during the five days 
(except Friday afternoon). There will 
also be an official convention lunch- 
eon on Monday March 19. 

Speakers for Monday morning are: 
L. C. Hollister, bridge engineer, Cali- 
fornia Division of Highways, on 


“Bridge Structural Welding” and La 
Motte Grover, welding engineer, Air 
Reduction Sales Co., on “Structural 
Welding.” 

On Monday afternoon, James P. 
Kemp, metallurgical engineer of the 
American Brass Co., will talk on re- 
cent developments in the brazing and 
welding of copper. 

On Tuesday morning, W. A. Say- 
lor, metallurgist, Consolidated West- 
ern Steel Corp., will discuss the weld- 
ing of large-diameter, high-strength 
cold-worked pipe, including metal- 
lurgy and testing methods. T. I. Park- 
er, superintendent of specialty manu- 
facturing, Kaiser Steel Corp., will 
describe recent developments in flame- 
cutting. 

Tuesday afternoon papers will be 
given by T. R. Brashear, superintend- 
ent of automatic welding, Leader 
Welding & Mfg. Co., on automatic 
hard-facing, and by F. R. Drayhos, 
metallurgist, Byron Jackson Co., on 
how shielded-arc and submerged-arc 
welding are being used by the cen- 
trifugal pump industry. 


InERT-Gas WELDING 


Most of the Wednesday papers will 
be on some phase or another of the 
inert-arc welding process. In the 
morning, G. L. Richardson, manager 
product service, General Electric Co., 
will talk on the welding of jet com- 
ponent parts, while L. Robbins, weld- 
ing engineer, Mare Island Naval Ship- 
yard, will describe semiautomatic in- 
ert-gas metal-arc welding. 

Wednesday afternoon, the funda- 
mentals of inert-gas-shielded arc weld- 
ing will be covered by H. E. Rocke- 
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feller, assistant manager of develop- 
ment and process service, Linde Air 
Products. Also on the program is J. 
H. Berryman, Air Reduction, whose 
subject has not yet been determined. 

On Thursday morning, the movie 
“This Is Resistance Welding” will be 
shown through the courtesy of the 
General Electric Co. It will be fol- 
lowed by a talk on the quality control 
of structural resistance welding in air- 
craft, by J. R. Fullerton, welding en- 
gineer of Ryan Aircraft Co. 

The subject of resistance welding 
is continued on Thursday afternoon 
with a paper by Charles Smith, en- 
gineer, Douglas Aircraft Co., on the 
flash welding of mild steel and high- 
strength alloys for high-speed pro- 
duction. Breaking away from aircraft, 
R. G. Reigel, superintendent of elec- 
tric welded pipe, Kaiser Steel Corp., 
will discuss the “Kaiser Steel 14” 
electric weld process. 


EDUCATIONAL SESSION 


The Friday morning session, which 
differs from other morning sessions in 
beginning at 9 instead of 10 a.m., is 
largely educational in nature. T. B. 
Jefferson, editor of Toe Wexpinc En- 
GINEER, will deliver a “progress re- 
port” on welding processes. Professor 
R. C. Wiley, of the welding depart- 
ment, California State Polytechnic 
College, will develop his paper around 
the tentative theme, “Should Welding 
Be on Its Own in Education?” The 
program will conclude with an hour 
of open discussion on the education 
of the welding engineer. 

Many visitors who are primarily in- 
terested in welding will no doubt wish 
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“BASTIAN-BLESSING” — 


4201 West Peterson Ave. 


Chicago 30, Ilinois 


CYLINDER 
VALVES 


for OXYGEN and HYDROGEN 


Designed, tested and proved for high 
pressures and severe service. 


Packing may be replaced with cylinder 
under pressure if necessary. 


Fuse plug and bursting disc provide 
positive safeguard. 


Bronze stem furnished as standard, 
also available with monel stem on 
special order. 


for ACETYLENE 


Cadmium-plated steel stem with 
monel tip resists rust and wear. 


Ball-nose seat construction assures 
positive shut-off. 


for CARBON DIOXIDE 


Available with diaphragm-type or 
packed-type construction. 


Compact rugged design for use with 
high pressures. 


Equipped with bursting disc safety 
device. 


to stagger their attendance so that 
they can take in a part, at least, of 
the interesting bill-of-fare being of- 
fered by the American Society for 
Metals. Like the AWS meetings, the 
ASM sessions will run morning and 
afternoon for the full five days of the 
Metal Congress except Friday after- 
noon, 


ASM Procram 


Monday meetings will be devoted 
to the aircraft industry. “Experts” on 
the program are: Leo Schapiro, Doug- 
las Aircraft Co., Inc.; Alfred H. Pet- 
ersen, production design engineer, 
Lockheed Aircraft Corp.; T. E. Piper, 
chief materials and process engineer, 
Northrop Aircraft, Inc., and Arthur 
W. F. Green, chief metallurgist, Alli- 
son Division of General Motors. 

Tuesday is reserved for a seminar 
on service failures. Roundtable dis- 
cussions will be held on mechanical 
failures in the morning and corrosion 
failures in the afternoon. Speakers on 
mechanical failures are: Arthur E. 
Foeke, chief metallurgist, Diamond 
Chain Co., Indianapolis; J. B. Dotson, 
Nordstrom Valve Co.; Howard J. 
Stagg, Crucible Steel Co.; Arthur W. 
F. Green (who also has a paper on 
Monday) and Walter E. Jominy, staff 
engineer of Chrysler Corp. 

Speakers on the roundtable discus- 
sion of corrosion failures are: James 
T. Weber, of the Los Alamos (N.M.) 
Scientific Laboratory; Sam L. Hoyt, 
Battelle Memorial Institute, and Roy 
Paine, Aluminum Co. of America. 

Wednesday will be a panel discus- 
sion on the conservation and utiliza- 
tion of and substitution for strategic 
and scarce materials. Ferrous metals 
will be discussed in the morning and 
non-ferrous metals in the afternoon. 
Speakers had not been announced at 
the time of the present writing. 

Thursday morning there will be a 
business forum, with speakers to talk 
on civilian production. The afternoon 
session will consider the metallurgical 
problems of the small manufacturer ; 
speakers are Reno R. Cole, chief met- 
allurgist, Friden Calculating Machine 
Co., and Walter E. Jominy (also on 
the Tuesday morning program). 

Friday will be devoted to the metal- 
lurgical problems of the oil industry. 
Speakers are: E. V. King, Standard 
Oil Co. of California; George A. Nel- 
son, Shell Development Co., and 
Ralph Wilson, director of research, 
Timken Roller Bearing Co. 
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JIM, HOW ARE WE GOING TO 
DO ALL THIS CUTTING AND 
WELDING... AND STILL MAKE 
DELIVERY ON TIME? . 


/EW 
P&H DH-4 
Electrode 


S sizes ave 


178", 5/32" end 3 


THAT NEW PéH ELECTRODE 
IS THE ANSWER, BILL. 
DH-4, THE FASTEST ROD 
WE’VE EVER BURNED! 


For high-speed welding 
= cutting and gouging 


..- perfect X-Ray welds on heavy metal 
sections without machining or scarfing © 


This is the most unusual rod ever de- 
veloped. It has so many applications 
that the American Welding Society 
does not have an AWS number for it. 


Because of its wide range of use- 
fulness the new DH-4 rod has shown 
outstanding economies in welding 
time and costs. 


Here are a few of its many advan- 
tages: Fast deposition rate. Easy man- 
ipulation. Welds mild steel to mild 
steel without 
processing. Has 
extremely high 
penetration — 
1/4-inch with 
1/8-inch rod at 


i, PAS AE 


300 amps. Cuts time on horizontal 
fillet welds, flat butt welds, and ver- 
tical down welds. Ideal for gouging — 
and cutting. Gives excellent results 
on Hadfield manganese and high- 
carbon steels. 


If you want to give your produc- 
tion a lift and reduce your costs, 
you'll want to know more about the 
unusual DH-4. See your P&H repre- 
sentative or distributor. Write us for 
details. 


WELDING DIVISION 
4513 W. National Ave. 
Milwaukee 14, Wisconsi 





iy ARATE KARE " 
® Overhead Cranes © Hoists © Arc Weiders and Electrodes © Soil Stabilizer 
Crowler and Truck Cranes © Diesel Engines © Cane Looders © Pre-ossembled Houses 2256 
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SIDEWAYS submerged arc welding allows working from 
both sides. Special moving belt keeps flux around joint 


Adapt Automatic Welding 
to Joints Not Downhand 


Lincoun’s new “3 o'clock” welding 
process is said to remove the limita- 
tion of “downhand welding only” 
from submerged-are welding and thus 
extend the advantages of automatic 
welding to jobs where the joint is in 
another position than flat. The new 
patented process is said to overcome 
previous difficulties of directing the 
electrode and retaining the flux and 
molten metal in a joint not lying flat. 

With these new welding methods, 
procedures and equipment, a_hori- 
zontal weld may be made with plates 
positioned anywhere from flat to ver- 
tical. Welds can be made in either a 
straight seam or to follow an irregular 
contour. 

Because joints can be positioned 
horizontally, welds can be made si- 
multaneously from both sides of the 
joint. Welding both sides at once re- 
duces arc time on a given joint. 

Smaller sizes of electrode wire effect 
still other savings. Where a 7/32-in. 
electrode wire would be used on a 
downhand application, a %-in. or 
even 3/32-in. wire suffices in a “3 
o’clock” position. Smaller electrodes 
mean lower currents, smaller quanti- 
ties of flux, less metal wasted in un- 
necessary build-ups because welds of 
reduced cross-section are made. 

Other advantages of the new proc- 
ess are a minimizing of the effects of 
distortion and the causes of weld 
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cracking. Tendency toward  burn- 
through is reduced, and_ back-up 
strips can be eliminated in cases 
where there are two arcs on opposite 
sides of the work. 

The process is said to be suited to 
such applications as the fabrication 
of piping, box sections, special I- 
beam and H-sections; joining of clips 
to automobile bumpers; field erec- 
tion of large outdoor storage tanks; 
welding farm machinery parts and 
machine frames. 

Tue Lincotn Evectric Co., Cleve- 
land 1. 


SUSPENSION RING fitted with ball 
bearings makes Miller 10-kva and 
20-kva portable spot welders easy to 
use in any position. Company claims 
this mounting allows even inexperi- 
enced operators to handle efficiently 
the 80-lb welder. The Miller Elec- 
tric Mfg. Co., Appleton, Wis. 


GREAT WEIGHT saving afforded by “‘Magna-Lyte”’ cast- 
ings on gun spot welders. Made in all standard models 


Portable Gun Welders 
Weigh 66% Less 


For EASIER balancing and less lifting 
on the production line, new Progres- 
sive “Magna-Lyte” spot welding guns 
weigh up to 66% less than previous 
models. Shape and size remain the 
same, so other equipment doesn’t 
have to be changed for the new guns. 

The “Magna-Lyte” castings are 
claimed to have high strength, high 
oxidation and corrosion resistance 
and high thermal and electrical con- 
ductivity. They are available in 
specially designed variations as well 
as the following standard models: 
clam action, push (solid or spring 
loaded), expansion (cable or with- 
out), scissors action, bell crank ac- 
tion, C-type direct action and deep- 
throat rocker arm. All can be air or 
hydraulically operated. 

The lightweight guns are recom- 
mended wherever (1) the gun is dif- 
ficult to counter balance (2) the 
operator must carry the weight of the 
gun or (3) where the gun must be 
turned or twisted, raised or lowered 
to follow the werk. 

A two-year testing period of these 
guns in all types of production, pre- 
ceded their being placed on the gen- 
eral market, says Progressive. So far, 
the guns are in use in automotive, 
electrical appliances, metal kitchen 
furniture and farm equipment plants. 

ProcressivE WELDER Sates Co., 
3070 East Outer Drive, Detroit 34. 
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or welding 


Startling developments in submerged-are and gun spot welding lead 


off New Products for March. Note other cost-saving accessories. 


500-Amp Ground Clamp 
Uses New Connections 


THE new “Caddy” welding ground 
clamp efficiently carries currents as 
high as 500 amp. It has a pressed 
steel body, a replaceable copper con- 
tact jaw and new connections said to 
insure high conductivity and lessen 
wear and fraying. The cable is welded 
to the contact jaw by the “Cadweld” 
process (see February issue, page 45). 

Cable gripper “ears” hold the cable 
firmly just behind the weld to pre- 
vent flexing and fraying of the un- 
insulated area. The torsion spring that 
maintains gripping pressure is com- 
pletely housed by the steel body of 
the ground clamp. 

Ertco Propucts, Inc., 2070 East 
61st Place, Cleveland 3. 


500-Lb Welding Positioner 
Made for Automatic Welding 
THE new Aronson Model 14BT500 


welding positioner was especially de- 


signed for automatic welding (sub- 
merged-arc, semiautomatic, inert-arc 
or brazing). For this end, it features 
a solenoid-actuated clutch for quick 
starting that allows both the welder 
and the positioner to start with a 
touch on a single button. 

The worktable rotates on tapered 
roller bearings at any speed between 
0 and 5 rpm. Back-lash is claimed to 
be almost nil. In addition, the work- 
table can be tilted in any position 
about 360 deg and locked in place. 
The work arm comes in lengths up to 
16 in. Capacity of the table is 500 Ib. 

Model illustrated above has an air 
cylinder attached to the hollow table 
spindle so that a pull-bar through the 
spindle will clamp the work to the 
table. Air cylinder operation permits 
fast mounting and removing of work- 
pieces for high production. 

Aronson MACHINE Co., 
N.Y, 


Arcade, 


New Machine Flame-Cuts 
Single or Double Bevels 


New Airco flame-cutting device is 
said to make exceptionally clean-cut 
accurate edges on metal plates. It 
cuts single or double bevels, with or 
without a land. Spring-balanced, free- 
floating carriage and castor-wheel as- 
sembly will permit bevel cutting over 
plate undulations by maintaining a 
constant tip-to-work distance. Any gas 
cutting machine equipped with a 3-in. 
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square torch bar will take this device. 

Cutting torches may be individu- 
ally positiomd in a vertical or hori- 
zontal position without changing the 
bevel angle. Fuel and preheat pres- 
sures are initially set with individual 
torch valves. Once set, the master 
valve controls turning-on and shutting 
off gas supply without disturbing set- 
tings of the individual torch valves. 

This machine is recommended by 
Airco for shops or factories having 
any amount of steel fabrication work. 

Air Repuction Sates Co., 60 East 
42nd St., New York 17. 


300-Amp Engine-Driven Welder 
Also Powers Small Tools 


For field repair and maintenance, 
Hobart offers a special 300-amp gaso- 
line-engine-driven arc welder with a 
3-kw auxiliary power generator. The 
welder is rated at 40 volts, 300 amp 
under one-hour resistance load at 
1,500 rpm. Controls and instruments 
are conveniently located on the right 
or carburetor side of the trailer in two 
panels; one for welding and the other 
for the engine. On the left of the en- 
gine control panel are located controls 
and instruments that govern the aux- 
iliary power generator. These include 
d-c ammeter and voltmeter, rheostat, 
circuit breaker. 

Welder control panel includes a 
multirange switch, a volt-amp ad- 
juster, ground and electrode cable 
terminals, a reverse polarity switch 
and d-c voltmeter and ammeter. 

The engine is a water-cooled six 


‘cylinder Chrysler Industrial model, 


directly connected to the welder by a 
flexible coupling. A sheet-metal can- 
opy completely encloses the welded 
steel frame; hinged side doors pro- 
vide access to the control panels, en- 
gine and welder. 

Hosart Brotuers Co., Troy, O. 
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Positioning Fixture 
Speeds Submerged-Are Welding 


A New horn-type welding machine 
automatically welds seam in sheets or 
cylinders up to 18 ft long. Welding 
is done by a “Lincolnweld” head and 
carriage for submerged-are welding. 
Typical applications are: hot water 
heater shells, air compressor tanks, 
furnace bodies and water softener 
tanks. This equipment can weld met- 
als up to 14 in. thick and down to 14 


- Gace 
gage. 


The work is placed over the rigid 
box-section horn. The edges of the 
seam to be welded are gripped by 
air-operated copper fingers. Air sup- 
ply for the clamps comes in through 
tubes in a hollow box section on top 
of the horn. 

Back-up for the weld is provided 
by a patented “gremlin” device. An 
air-operated copper anvil clamps 
tightly against the back of the seam. 
In conjunction with the clamps on 
the edges, a tight, straight fit-up is 
assured 

The same equipment can also be 
adapted to automatic brazing, inert- 
arc welding or other similar proc- 
esses. 

THe Cecit C. Peck Co., 
Prospect Ave., Cleveland 3. 


* * * 


1614 


Powerful Hand Grinder 


Turns at 20,000 Rpm 


DesIGNED for constant duty without 
slowdown, the “Hi-Power Grinder” 
is claimed to do everything from 
delicate die jobs to hogging off larger 
pieces of weld metal. 

Operating at 20,000 rpm, the grind- 
er motor is independently mounted 
and easily detached from its hand 
piece. Other features include an in- 
dependent ball-bearing spindle, sealed 
lubricated bearings and a forced-air 
ventilated hand piece. 

The grinder has a universal Jacobs 
chuck with 14-in. capacity permit- 
ting the use of a 2-in. grinding wheel 
or any 14-in. or 14-in. shank-mounted 
wire brush, sanding drum, felt or soft 
rubber polishing wheel. It is 11 in. 
long and weighs 5 lb 10 oz. 
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The “Hi-Power Grinder” comes in 
two models, No. 3500 110/120 volts 
a-c/d-c, 25-60 cycle and No. 3505, a 
220 volt size. The grinder comes with 
eight accessories, including mounted 
wheels, sander, chuck key and dress- 
ing stone. 

Cuicaco Wee  & Mre. Co., 1101 
West Monroe St., Chicago 7. 


ae * * 


New Welding Control 
for Small Spot Welders 


New synchronous and _ nonsynchro- 
nous control equipment for low-ca- 
pacity spot welders is housed in a 
compact cabinet with a side-swinging 
panel. To make and break the welding 
current, air-cooled thyratron tubes are 
included in the control circuit. 

For ease of maintenance and in- 
spection, all components in each 
NEMA Type I cabinet are mounted 
on a side-swing panel. Knockouts are 
provided in the cabinet to allow at- 
tachment of external electrical con- 
nections. Cabinets may be mounted 
on or near the welder. 

Synchronous controls can be sup- 
plied in rms current ratings up to 
50 amp at a 10% duty cycle. Non- 
synchronous controls are available in 
ratings up to 100 amp at 10% duty 
cycle. 

WestincHouse Etectric Corp., 
Box 2099, Pittsburgh 30. 


* * * 


New Safety Lenses Protect 
Specially Sensitive Eyes 


NEW glasses to protect the eyes of 
people especially sensitive to light are 
made from a special glass, “Soft-Lite 
HT-51”, that tones down all visible 
light rays evenly. When hardened to 
approved specifications, it surpasses 
safety requirements of the Bureau of 
Standards. 

Bauscu & Lome Opticat Co., 635 
St. Paul St., Rochester 2, N. Y. 


Flexible-Shaft Grinder 
Turns at 6,000 RPM 


New flexible-shaft tool can be fitted 
with abrasive wheels or discs for fin- 
ishing welds. Rating of the motor is 
14 hp when running from a 60-cycle, 
110-volt source. The handle is claimed 
to be cool running at the rated speed 
of 6,000 rpm. The flexible shaft is 
about 4 ft long. Customer has choice 
of either a 14 or 1% in. collet. A bail 
is provided for hanging up the motor. 

Barton Products, Inc., Defiance, O. 


* * * 





NEW PRODUCT BRIEFS 





Silver plating powder deposits a coat 
of pure silver on copper, brass or 
bronze electrical contacts. It is ap- 
plied with a steel brush or abrasive 
cloth, clean rag and water. One pound 
coats 6,000 sq in. The Cool-Amp Co., 
8603 S. W. 17th Ave., Portland, Ore. 


* * * 


Selenium rectifiers provide d-c 
power for synchronous motors and 
other products. Rectifiers are rated 
from 0.75 to 25 kw. They are built 
without moving parts, except for a 
fan in the highest ratings. General 
Electric Co., Lighting and Rectifier 
Div., Schenectady 5, N. Y 


* * * 


Sealed hub industrial wheels made 
of cast aluminum with a solid rubber 
tread are designed for foundries, 
metal shops, mills, warehouses, meat 
packing and other industrial plants. 
The sealed hub is said to cut down 
radically on axle wear. Available in 
6 to 20 in. diameters. Aerol Co., Inc., 
2820 Ontario St., Burbank, Calif. 
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Typical of savings possible through NI-ROD 
repairs is the case of the machine foundation 
shown above. 

A crack measuring 9” long and 2” deep was 
found in a vital part of the base. A quick check 
proved it too large to ignore, yet too small to war- 
rant scrapping. To recast and remachine would 
cost several thousand doilars, not to mention the 
loss of production time. 

Welders were called in and, using NI-ROD 
electrodes, they were able to fill in the defect with 
ease. The completed weld was ground down to 
original casting dimensions . . . and a sigh of relief 
was heaved by all! 

Easy-to-handle NI-ROD has made such sal- 
vage operations routine in many of the nation’s 
busiest plants. 

NI-ROD requires a minimum of preparation. 
Pre-heating or post-heating is seldom needed. 
NI-ROD welds are machinable. And NI-ROD is 
so easy to use that even welders with limited ex- 
perience can obtain workman-like results. 

NI-ROD works well in all positions, on AC or 
DC current. Slag removal is easy. Welds are sound, 
non-porous and a good color match with iron. 
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Making @ NI-ROD weld thot cut short 
what might have been a long, costly wait. 


by one package of NI-ROD 
.-. this 2000-pound iron casting 


NI-ROD is produced in four diameters: 3/32”, 
1/8”, 5/32”, and 3/16”. Your nearest INCO dis- 
tributor will gladly give you full information on 
NI-ROD and other INCO welding materials. 


You may not be able to get the NI-ROD you 
need these days. For NI-ROD, like other INCO 
materials, is important to our nation’s defense 
program. A fast, dependable salvage tool in peace- 
time, NI-ROD now helps to keep war production 
rolling. 


The International Nickel Company, Inc. 
67 Wall Street, New York 5,N. Y. 


The NI-ROD weld 
is sound, non-por- 
ous, with good 
penetration and 
smooth wash. Af- 
ter the weld was 
ground to shape, 
the casting was 
as good as new! 








HIGH-VOLTAGE 


RADIOGRAPHY 


cuts exposure time from hours to minutes... 


Photo courtesy Babcock & Wilcox 





Provides proven dependability 
year-in... year-out 
plus low-cost operation 


Vessels which would take up to eight hours or 
longer to radiograph with lower-voltage x-ray units 
take as little as six minutes with 2,000,000 volt in- 
dustrial x-ray units like the one shown above. And 
the detail improvement over low-voltage radiogra- 
phy is dramatically apparent. 

Scores of companies rely on high-voltage radi- 
ography, not only as an inspection tool — but as a 
development tool for establishing new welding 
technics. The high-voltage x-ray unit illustrated is 
noted for its low-cost operation and absolute de- 
pendability. In fact, its economy is summed up by 


many users like this: “From a cost standpoint, 
high-voltage x-ray appears to be the more economi- 
cal method of inspecting fusion welding in pres- 
sure vessels.” 

Radiography may be the answer to your own 
welding inspection and development problems. 
Write today ier full information. General Electric 
X-Ray Corporation, Dept. AE-3, Milwaukee 14, Wis. 


GENERAL @ ELECTRIC 
X-RAY CORPORATION 
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THE WELDING ENGINEER'S ENGINEERING DATA SHEET No. 126 
Welding Tip Numbers Compared to Drill Size of Orifice 


(When cleaning tips, it is recommended that one size smaller drill be used) 








DRILL SIZES » 7 75 nl 69 67 |65 63 | 61 59 57| 55 
Tradename Series 7 70 68 66 64 62 60 54 


Airco All 00 1 2 





Craftsman AA 

D 4EC, 4SC, 7SC } 

k ’ | 
ockson 


2 


G G25, G35 
asweld oss 
AVG 


Harris 13, 14, 16, 17, 50 
23, 13-F, 23A ) 

swedged, 17-F 
swedged | 


K-G EUS, KUS, KS 


Marquette A, Al 
™ 8, Bl 


Meco All 
Milburn w-200 
Ww-100 
W.600 


Oxweld w-29 
W-17 


w-109 
W-110, W-111 


P ’ 33 
vrox 34 
35 

Rego GX, GXU, SX 
i Lifetime 
Smith —s 


Prest-O-Weld 


No. 2 

T GP 570, 870 
orchweld 6 370 
71 

Victor All 
Weldit All 
DRILL SIZES » 


Tradename Series 








Airco All 
Craftsman AA 


, 480, 7SC 
Dockson ee 


G25, G35 
Gasweld oss 


Harris 13, 14, 16, 17, 50 
23, 23A | 

swedged, 13-F, } 

17-F swedged | 

K-G EUS, KUS, KS 


Marquette A, Al 








Meco All 
W-200 

Milburn welts 
W-600 

w-29 

Oxweld Weil 
W-26 


-O- w-109 
Prest-O-Weld Weill 


33 
Purox 34 
35 
Rego GP, GX. GXU, SX 


i Lifetime 
Smith io 








8610 6611 





| 
| | 
= ; 

GP 570 870 | 
Torchweld 170, 71 | 
| 
| 


Victor — All 5 


t 
Weldit All  . 10 12 | 14 | 


























W-110 to No. 6 Tip only. “Airco Tip No 13 = Drill Size No. 10; No. 14 = Drill No. 2; No. 15 = ¥% in. drill, *Tips No. 7 and 8 require special gooseneck 
13-F and 17-F Swedged to No. 15 Tip only EUS to No 40 Tip only “KUS to No 30 Tip only SX to No. 46 Tip only "GXU and GP to No. 31 only 
"GP 570 to No. 31 only 
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3 |MPORTANT REASONS FOR STANDARDIZING ON 
WELDING AND CUTTING UNITS 





Welding and Cutting Equipment 
Since 1910 


REGULATORS for 
acetylene 
carbon dioxide 
compressed air 
hydrogen 
liquid petroleum 

gases 
medical gases 
oxygen 


TORCHES for 
air gas 
brazing 
bunsen burner 
descaling 
flame cutting 
flame hardening 
hand cutting 
heating 
lead burning 
machine cutting 
preheating 
soldering 
surface hardening 
welding 


WELDING ROD 
for all uses 


HARD-FACING 
alloys 


BLASTING nozzles 


PNEUMATIC 
regulator-filter- 
lubricator 


CYLINDER 

MANIFOLDS for 
all types of 
cylinder gases 


CYLINDER TRUCKS 


— today for descriptive 


Rit 
¥ e and name of near- 


literatur 
est distributor. 





Unlimited Opportunity for Expansion 


All VICTOR welding and cutting units handle a wide variety of weld- 
ing and cutting jobs. To expand them for new needs or special work— 
descaling, flame cutting, multi-flame heating, priming, etc.—just select 
the VICTOR tip, nozzle or attachment your job requires. 


Low First Cost 


When you use VICTOR you keep your investment in line with produc- 
tion... you buy only parts or attachments as needed . . . not a whole new 
outfit. 


Low Operating Cost 


Finally, because you can use the exact tip or nozzle needed for each job, 
you get better flame control, use less gas, and do better, faster work. 


See for yourself why so many welders say it costs less to own and operate 
VICTOR. Ask your VICTOR dealer for a free demonstration TODAY. 


WC-1 large capacity unit. Cuts metal up to 
10” thick; handies all ordinary welding jobs. 


ViIcIOR EQUIPMEN] COMPANY 


3821 Santa Fe Ave. 
LCS ANGELES 58 


844 Folsom Street 
SAN FRANCISCO 7 


1312 W. Lake St. 
CHICAGO 7 
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For Your Tedinical Likes 
Free Catalogs - Booklets - Bulletins 


1 LIGHTWEIGHT GUN WELDER— 

Progressive Welder Sales Co., De- 
troit 34. 4-page bulletin tells about 
“Magna-Lyte” gun welders that weigh only 
a third as much as similarly performing 
welders. Various designs are shown as 
well as several applications. See page 44. 


2 GRINDING WHEELS — Bay State 

Abrasive Products Co., Westboro, 
Mass. 4page two-color bulletin describes 
the Bay State “Koolpore” grinding wheels 
for cooler cutting, faster stock removal, and 
other advantages. Tool and cutter recom- 
mendations are included as are surfacing 


recommendations. 


3 FLAME-BEVEL PLATES—Air Re- 

duction Sales Co., New York City 
17. Bulletin tells about the new Airco 
“Plate-Edge Preparation Device” for flame- 
cutting single or double bevels on plates. 
Torch adjustment, setting of fuel and pre- 
heat pressures, construction features are 
explained. See page 45. 


REBUILDING BUCKETS — The 
4 Stulz-Sickles Co., Newark 5, N. J. 
6-page pocket-size folder tells about using 
“Manganal” 11 to 13% manganese-nickel 
steel shapes for rebuilding and repairing 
and rebuilding dippers buckets, crusher 
parts, chutes, sprockets, etc. 


HOW TO ORDER: Fill out one of the 
small card sections completely (name, 


address, your company, etc.) for each ; 


piece of literature you would like to 
have. Each card section must be com- 
pletely filled out; do not use ditto 
marks. Each circle must contain the 
number that appears with the item on 
which you desire further information. 


Write in circle number of item O 
describing one catelog wanted ~ 


Your Compenys 723. /4#: Ges ve 
Neme Toh... QAM siccssesneny 2 
Addren D217. 4 .0tis. Aver. 
Chica.g %Xlimais thebnzimger 


CARDS NOT GOOD 
AFTER JUNE 1, 1951 


A Welding Engineer Reader Service 


5 GROUND CLAMP—Erico Products, 

Inc., Cleveland 3. Instruction sheet 
tells about the new “Caddy” ground clamp 
with welded cable connection and replace- 
able contact jaws. Other operating fea- 
tures are explained. See page 45. 


6 SMALL WELDER CONTROL— 

W Electric Corp., Pitts- 
burgh 30. Bulletin tells about synchronous 
and non-synchronous controls for small, 
low-capacity spot welders. Details about 
side-swinging panel construction and rat- 
ings are included. See page 46. 


of the KSM studs for src welding and 
shows how custom-made studs are ordered. 





THE WELDING ENGINEER will request manufacturers to send readers the 
literature in which they are interested. Two post cards are printed here, each 


containing space for four items. 


These cards not good after June 1, 1951 


describing one catalog wanted —_ 
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Title. 
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1 WELDING GUIDE — All-State 

Welding Alloys Co. Inc. White 
Plains, N. Y. 32-page pocket size booklet 
provides a complete guide to all-State 
welding alloys and fluxes, It is indexed and 
cross referenced to show the correct rod for 


any particular job. 

12 FLEXIBLE SHAFT GRINDERS — 
N. A. Strand. Div., The Balmar Corp., 

Chicago 40. 22-page Catalog 31 tells about 

flexible shaft grinders from 1/3 to 3 hp 

rating. Accessories, shafting, spindles and 

hand pieces, couplings and mountings are 


illustrated and described. 
13 REBUILDING WHEELS — The 
Linde Air Products Co., New York 
City 17. 4page pamphlet F-7346 describes 
the automatic rebuilding of mine locomo- 
tive wheels by the submerged-arc welding 
process. Originally appearing in Toe Wexp- 
inc Encinegr, the article tells about the 
lathe set-up, welding procedure and ma- 
inion, 


14 ee eee 
Engineering Co., Inc., Long Island 
City 1, N. Y. How the interior of two 
15,000 gal. steel water tanks were metallized 
with zinc in 1934 have stood up to time. 
Bulletin also tells about metalizing outdoor- 


type power capacitors. 
1 PORTABLE GRINDERS — The Du- 
more Co., Racine, Wis. 28-page two- 
color catalog 50 tells about Series 9 port- 
able grinders for cleaning welds. Specifi- 
cations, dimensions, grinding wheels and 
other information are listed for this series 
and many other types of heavy-duty and 
precision grinding equipment. 
16 LOW-TEMPERATURE ALLOYS— 
Eutectic Welding Alloys Corp., New 
York City 13. 6-page folder expands to 11 
by 23 in. It contains specifications on 100 
Eutectic Low Temperature Welding, braz- 
ing and hard-facing alloys. A full-page list- 
ing of applications and suggested alloys is 
included. 
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17 BENDING MANUAL — O’Neil-Ir- 
win Mfg. Co., Lake City, Minn. 32- 
page two-color manual gives complete 
directions for making centered-eye bends, 
off-center eye bends, circles, zero radius 
bends, scroll bends, square bends, etc. with 
Di-Acro hand and power-operated bending 
equipment. Also shown are rod cutters, 
punches, brakes, shears. 


1 8 INERT-ARC FIXTURES—Air Re- 

duction Sales Co., New York City 17. 
12-page reprint ADR 67, “Jigs and Fix- 
tures for Inert-Gas Arc Welding,” gives de- 
sign hints for a specialized welding process. 
Written by H. A. Huff, Jr. and A. N. Kug- 
ler, it originally appeared in The Welding 
Journal and contains 26 photos and 
sketches. 


19 A-C WELDER—General Electric Co., 
Schenectady 5, N. Y. Single-sheet, 
two-color bulletin GEC-553 tells about the 
type WK20H a-c welders with hot-start 
control and silicone insulation. Specifica- 
tions and current characteristics are listed 
and illustrated. 


20 MEDICAL GAS VALVES — The S. 
S. White Industrial Div., New York 
city 16. 8-page bulletin 5012 describes and 
illustrates four models of valves for medi- 
cal oxygen, nitrous oxide. carbon dioxide 
and mixtures of carbon dioxide and 


oxygen. 
21 RADIOACTIVE PROTECTION — 
Mine Safety Appliances Co., Pitts- 
burgh 8. 8-page booklet G-10 presents a 
description of the MSA “Airline Weldors 
Mask” for welding in radioactive or toxic 
contaminated atmospheres, Air sampling 
outfits, ventilation accessories, protective 
clothing, artificial respiration equipment 
and other safety devices are also discussed. 
2 = CYLINDERS — The Bellows 
Akron 10. 30-page bulletin 
CL-30 —s about the Bellows “Air Motor,” 
an air cylinder with built-in valve and 
speed control regulators for actuating feed 
tables on spot welders, work holding de- 
vices, etc. 
23 STAINLESS FABRICATION aoa 
Armco Steel Corp., 0. 
12-page booklet, “A Stainless Profit Story 
for the Paper Industry” tells about Armco 
stainless uses in the paper industry and 
gives suggestions for operation and care 
of such equipment. It includes a discussion 
of Armco’s ELC series of stainless that 
eliminates intergranular corrosion next to 


welds. 

CLAD STEELS—Luken Steel Co., 
24 Coatesville, Pa. Single-sheet fold- 
er, No. 540, lists six variations of same 
vessel made with differi materials 
such as chromium stainless, chromium- 
nickel stainless, solid nickel, chromium- 
clad, chromium-nickel-clad and _nickel- 
clad steel. 


25 HOSE REPAIR TOOL — Victor 
Equipment Co., San Francisco 7. 
Single-sheet bulletin shows picture and 
tells how to operate a ferrule crimping 
tool for attaching hose couplings. Complete 
working instructions are explained. 





wane 
ie 
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| Od by Radiography 


Radiographs showing welds in gas tanks. Lower radiograph shows acceptable tank weld. 





These radiographs show the welds in propane _ applications where welding was once barred, it 
gas tanks. The upper discloses a lack of fusion _is now an accepted procedure. 

and heavy gas porosities. Out of a lot of several 
hundred tanks, Radiography showed a dozen 
to be hazardous—twelve potential accidents 
that were prevented. 


This is why Radiography can help you build 
your business as well as earn a reputation for 
highly satisfactory work. 

If you would like to know more about what 
it can do for you in your own work, discuss it 
fully with your x-ray dealer. 

EASTMAN KODAK COMPANY 
X-ray Division 
Rochester 4, New York 


Because Radiography can prove the sound- 
ness of welds it is opening new fields to welders 
in manufacturing pressure vessels and in other 


Radiography... 


another important function of photography TRADEMARK 








SPACE SAVING “SQUARE DESIGN” CYLINDERS 


Courtesy Miller Motor Co. 


EACH STATION in “Cyclewelder” for automotive brake 
bands has its own air cylinder and thermostat control 


Air-Powered “Cyclewelder” 
(See left top picture) 


AIR POWER is the key to a 30-station 
multiple “Cyclewelder” designed by 
the Hautau Engineering Co., Detroit, 
for the volume production of automo- 
tive transmission brake bands. Each 
of the 30 stations is, in effect, an inde- 
pendent press, having its own air cyl- 
inder, replaceable thermostatic con- 
trol and electrical connections. 

The air cylinders are of a space- 
saving square design, developed by 
a Chicago manufacturer of air and 
hydraulic cylinders. The 30 stations 
of the machine were built into a com- 
pact circular table, 914 ft in diam- 


Courtesy The Linde Air Products Co 


FLAME-GOUGING to remove root 


of outside weld on an autoclave 


54 


conditioning units 


eter, that allows convenient accessi- 
bility to center slip rings and air 
headers from a standing position. 
Conventional circular “bolted” cylin- 
ders of the same bore would have re- 
quired an 18-ft-diameter table, occu- 
pying over 31% times the floor space. 

The machine needs only one opera- 
tor, who loads the rings and liners, 
then trips the expander valve lever. 
The worktable rotates at variable 
speeds of from 3 to 6 minutes per 
revolution, depending upon the “cure 
time” required. Cyclewelding opera- 
tion requires a temperature of about 
450 F and lining area pressures of 
from 200 to 450 psi. 

Despite its name, “Cyclewelding” 
isn’t any form of welding but a meth- 
od of joining two materials with a 
cementing agent. The assembly is 
bonded in somewhat the same fashion 
that two thicknesses of plywood are 
laminated with plastic glue. The proc- 
ess, however, produces physical prop- 
erties well in of ordinary 
cementing or glueing (see THE WELD- 
ING ENCINEER—January, 1947, page 
43). 


excess 


Flame-Gouged Autoclaves 


Biaw-Knox Co., Blawnox, Pa., finds 
that flame-gouging is important to the 
manufacture of autoclaves. The pro- 
cess is used to remove root passes to 
leave a groove for the welding of in- 
terior seams. 

Flame-gouging differs from ordi- 
nary flame-cutting in that the cutting 
action doesn’t go all the way through 
the metal being cut. The special tip 
used delivers a relatively large jet of 
oxygen at low velocity. 


Courtesy Tube Turns, Inc. 


WELDED PIPING will convey chilled water at 45 F to air 


at Higbee department store, Cleveland 


An autoclave is a vessel for such 
uses as sterilizing, cooking, chemical 
processing, etc. by means of super- 
heated steam under pressure. One of 
those fabricated at Blaw-Knox for the 
chemical processing industry has a 
shell about 7 ft in diameter. Exterior 
welds are made to join the shell to the 
head and jacket bar. Before making 
the interior seam, a flame-gouging tip 
with a cutting-oxygen orifice of about 
\4 in. is used to cut away the bottom 
or root of the initial weld: The in- 
terior head seam is then chipped with 
a hammer to assure clean metal for 
welding. 

The body of the autoclave is of 
carbon steel: the head is clad with 
type 347 stainless steel on the interior. 


Piping for Air Conditioning 
(See right picture) 


THE WELDOR shown in above picture 
is working on a 12-in. pipe line that is 
part of the network of piping required 
for the air conditioning of the Higbee 
Company’s modern department store 
in Cleveland. 

A million-dollar installation, the 
project was completed without the 
loss of a single day’s business. Re- 
frigeration capacity of 2,800 tons is 
developed by three 800-ton centri- 
fugal compressors. Chilled water at 
45 F is pumped from the refrigeration 
condensers through 12-in. lines to in- 
dividual air conditioning units. Con- 
denser water for the Freon compres- 





READERS: Any ideas for “On 
the Job”? Send them to the Edi- 
tor, 520 N. Michigan, Chicago 11 
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sors is circulated at the rate of 8,400 
gallons per minute through 24-in. 
lines that run from the compressor 
room in the sub-basement to the cool- 
ing tower on the roof. 

Welding fittings made possible 
space-saving piping designs in the 
restricted areas encountered, and are 
contributing to the installation’s ex- 
cellent performance records. Welded 
pipe and welding fittings are also used 
in the air conditioning systems of 
such well-known buildings as the Pen- 
tagon, Rockefeller Center and the 
Chicago Merchandise Mart. 


Courtesy Harnischfeger Corp. 


Hike Window Production 70% 


A.B.C. Steet Equipment Co., Inc., 
Tampa, Fla., employs 11 weldors for 
a daily production of approximately 
500 window frames. Frames of vari- 
ous sizes and shapes are fabricated 
from aluminum and stainless steel 
sheet and extruded forms 1/16 to % 
in. thick. 

With metal-are welding as the 
method of fabrication, the compo- 
nents had to be degreased before 
welding and it was necessary to sand 
and polish them afterwards. These 
operations slowed production since 
they involved considerable prepara- 
tion and finishing time. 

Recently, the firm decided to try 
out an inert-arc welder (see picture 
above). The benefits were immediate. 
In time alone, inert-are welding saved 
70% over the older method. Natural- 
ly, the production cost per frame is 
substantially less. The management is 
highly pleased with the results, and 
the weldors like to use the inert-arc 
welder. 

The work is set up in jigs, which 
were supplied by the New York plant 
of the A. B. C. Steel Co. 


Abraham Lincoln said: 


“You cannot bring about prosperity 
by discouraging thrift. You cannot 
keep out of trouble by spending more 
than you earn. You cannot help little 
men by tearing down big men. You 
cannot help the poor by destroying 
the rich.” 
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STAINLESS STEEL 

has great strength . . . but its strength 
is limited by the quality of welds 
which seal the joints. In all kinds of 
manufacturing—military work in 
particular—stainless is being used 
more widely. If you weld stainless, 
choose electrodes with care. 


PAGE STAINLESS STEEL 
ELECTRODES, AC or DC, give a 
stable arc under all conditions. 

The metal flows smoothly. Slag is clean 
and easily removed. The coating 

resists cracking down to very short 
stubs. Now available in 10-lb. lined, 
hermetically sealed metal cans which 
can be reclosed. Be sure... specify 
Page Stainless Steel Electrodes. 


Monessen, Po., Atlanta, Chicago, Denver, Detroit, 
les Angeies, New York, Philedeiphic. 


Sen Francisco, Bridgeport, Conn 


PAGE STEEL AND WIRE DIVISION 


AMERICAN CHAIN & CABLE 
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Photo courtesy Bethlehem Steel Co 


HUGE CROWN of 8,000 ton hydraulic press for air- 
eraft industry is welded from 6-in. plates and castings 


NEWS 


IAA to Meet in Montreal, 
Three Days, May 21.23 


Two innovations will mark the 1951 
annual meeting of the International 
Acetylene Association. First, it will 
be held outside of the United States, 


‘and secondly, the meeting will ex- 


tend over three days instead of the 
customary two. 

The Hotel Windsor, in the heart of 
downtown Montreal, has been picked 
as the site of this year’s meeting. 
Those who wish to combine pleasure 
with business will find that Montreal, 
the New York of Canada, has much 
to offer in the way of entertainment. 

The meeting starts on Monday, 
May 21 with registration from 10 a.m. 
until the president’s reception at 
11:30. The president’s reception is 
followed by a luncheon, at which the 
James Turner Morehead Medal will 
be presented. A technical session be- 
gins at 2 p.m.: the tentative program 
calls for talks on the training of 
welding personnel and on design, pro- 
duction and maintenance problems. 

The annual business meeting will 
be held at 9 a.m. Tuesday and will 
include the election of new officers 
and directors. Other technical ses- 
sions will be held at 10 a.m. and at 
2 p.m. 

As a final touch, a plant visit has 
been scheduled to Shawinigan Falls, 
the home of Shawinigan Chemicals, 
Ltd. This will require all day Wednes- 


56 


day as it involves a 3-hour train ride 
each way as well as an afternoon at 
the plant. 

Welded Roadway Modernizes 
Famous Quebec Bridge 


WELDED grid flooring is doubling the 
width of the roadway over the famous 
Quebec bridge from the south bank 
of the St. Lawrence to Quebec City. 
The largest cantilever bridge in the 
world, it was originally built in 1917 
for railway traffic only. Space between 
the original rail tracks allowed a 15- 
ft roadway to be added in 1929. 

Since that date highway traffic has 
so increased that the narrow roadway 
has become a bottleneck, especially 
during rush hours. Rail traffic, how- 
ever, has decreased so that it is now 
possible to do away with one set of 
railway tracks over the bridge and 
make a new roadway 30 ft wide. 

Construction will be done in two 
parts: first, the new half section of 
roadway over the abandoned railway 
track (nearly completed in above 
photo), second, removal and replace- 
ment of the present roadway after the 
first section is opened to traffic. More 
than 100,000 sq ft of 3-in. “I-Beam 
Lok” steel grid flooring, manufac- 
tured by Dominion Bridge Co., Ltd. 
under license from U. S. Steel corpo- 
ration, will be used. 

Further improving the approach to 
Quebec from the south bank of the 


—_ 
Photo courtesy Dominion Bridge Co. Ltd. 


WELDED GRID flooring will strengthen new roadway 
over Quebec Bridge, world’s largest cantilever bridge 


St. Lawrence River, a new 780-ft 
bridge carrying a three-lane highway 
has just been completed across the 
Chaudiére River on the same align- 
ment as the Quebec bridge. 

Dufresne Engineering Co. Ltd. is 
the contractor for the Quebec govern- 
ment on the job. Welded fabrication 
and erection of the steel work is by 
Dominion Bridge Co., Ltd. 


201 Distributors 
Now NWSA Members 


A STEADY rise in membership of weld- 
ing distributors in the National Weld- 
ing Supply Association has resulted 
in an enrollment of 201 members, as 
of December, 1950. This amounts to 
more than 470% increase in the 314 
years’ existence of the association. 
When NWSA started in May, 1947, it 
had 43 members. 


* . . 


Eutectic Celebrates 
Ten Successful Years 


Eutectic Welding Alloys Corp., New 
York City, recently marked its tenth 
year in business. Though 1950 was a 
big year for Eutectic, it plans bigger 
things for 1951 including new alloys 
for various metal-joining applica- 
tions, says Rene D. Wasserman, pres- 
ident. 

The company’s new engineering 
and general offices building will be 
occupied in March. The new facilities 
will help expand the company’s con- 
sultation-demonstration service now 
extended through a 200-man field 
force. Production of welding rods in 
the company’s new factory at Flush- 
ing, N.Y., will also be stepped up. 
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AGRICULTURE 


Plow shares treated with Colmeney sweet-on 
paste hold their edges and last up to 17 times longer. 





CHEMICAL and OIL REFINING 


Pump parts spraywelded with Colmoney Ne. 6 
give 600% more service even when operating in 
Caustic or Sulphuric. 

Valves, operating in even the most corrosive min- 
eral acids, last 5 times longer when protected with 
Colmoney No. 5 rod. 











CEMENT 
Mill hammers faced with Colmonoy Ne. 1 crush 


Shovel teeth built up with Colmoney Ne. 1 
reduces maintenance cost ever 70% 
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Longer Life 


with COLMONOY hard facing 


Reports from every industry show longer i 
equipment life after hard facing with Colmonoy. 


Colmonoy hard facing shows the way to longer life for 
your equipment and machine parts. No matter what is 
the cause of wear, Colmonoy has the answer to restore 
worn parts and protect your new parts. You'll find pro- 
tection against abrasion, corrosion, and impact in its 
complete line of hard facing alloys. Depending on your 
needs and facilities, Colmonoy is available in the form of 
rods, electrodes, paste, powder, metallizing wire, and 
castings. Colmonoy offers other advantages: 

Easy to apply. Any weldor, without special training, can 
pick up Colmonoy and do a good job. No danger of 
expensive rejects. Colmonoy reduces welding time on 
every job. 

Lower welding temperatures. Lower temperatures means 
less chance of part distortion. You save on gas or welding 
current, too. 

The Sprayweld Process. Powdered Colmonoy can be 
sprayed and then welded to the part. Spraywelding uses 
less material and is faster than hand-welding. A Spray- 
weld surface is smooth and can be held to within .010’. 
No patching or rejects. Write for more information. 
Complete engineering data for applying Colmonoy on 
typical jobs in any industry available on request. 


WALL COLMONOY 


HARD FACING ALLOYS 





METALWORKING -) 


Colmonoy center tip castings soldered on new or 
wern centers weer from 7 to 10 times longer. 
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Black & Decker to Build 
Plant at Hampstead, Md. 


A BRANCH plant for the manufacture 
of portable electric tools will be built 
on a 180-acre site at Hampstead, Md., 
by The Black & Decker Mfg. Co. The 
property is about 21 miles northwest 
of Towson, Md., where the present 
Black & Decker plant is located. 

Ground breaking for the new plant 
is expected to start in April or May. 
When it is finished, about a year later, 
from 300 to 400 people will be em- 
ployed. The company’s engineering, 
purchasing, sales and administrative 
functions will remain at Towson. 

Other Black & Decker plants are in 
England and Australia with wholly- 
owned subsidiaries in Canada, Mex- 
ico and Brazil. 


Welded Diesel Cars 
Sent to Australia 


First foreign shipment of Budd’s new 


| self-propelled rail Diesel cars was 
| made recently to Port Augusta, Aus- 
| tralia. The three cars will be operated 


by the Commonwealth Railways of 
Australia between Port Pirie on the 
south coast and Kalgoorlie in the 
west. 

First introduced by The Budd Co. 
in 1949, these welded stainless-steel 
cars were well received by railroads 


| in this country. So far 30 have been 


bought by domestic railroads and 15 


| ordered by foreign lines. They are 


The ABC’S of Welding 
High Tensile Steels 


Write for “The ABC's of Welding 
High Tensile Steels’ for helpful, techni- 
4] cally accurate, but easy-to-read information that 
| | shows the way to better welding results. 


~ WELD 





Specialists in Stainless, Low Alloy and Non-Ferrous Electrodes | 
58 THE 


| powered by two 275-hp Diesel en- 


gines operating through torque con- 
verters that drive the RDC’s at speeds 
up to 83 mph. They can be run in 
units or in multiples as a train. 


“Gee, Boss! I didn’t know 
you were in there!” 
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Contains complete and 
up-to-the-minute catalog 
information on all types of 
Weldolet welding fittings avail- 

able. Presents a full range of 
sizes and schedules, introducing 
many new applications, together 
with simplified data on the determi- 
nation of code requirements. To get 
your copy of this catalog, write.., 


BONNEY FORGE & TOOL WORKS 
354 Green Street, Allentown, Pa. 


Export Distributor 


NATIONAL SUPPLY EXPORT CORP. 
30 Rockefeller Plaza, N. Y. 


WELD(C )LETS 


WELDING FITTINGS FOR ANY PIPING SERVICE 
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Putting the Breaks on Lost Production Time | 


WITH BRIDGEPORT’S No. 192 
LOW FUMING BRONZE ROD 


Major replacements and costly down-time can avoided by 
braze-welding damaged parts with Bridgeport’s No. 192 Low 
Fuming Bronze Rod. For exaimple, the castings shown above were 
all repaired by braze-welding. 

The repaired magnetic brake housing for a 3-ton crane, and the 
cable sheath, are subject to heavy loads and rough treatment. The 
worn impeller for a 4’ water pump was built-up with bronze, 
bringing it back to its original efficiency. 

Bronze welding is probably the cheapest welding method because 
it conserves time. Over-all preheating and slow cooling are avoided. 
Bridgeport’s No. 192 Welding Rod has a low melting point and 
excellent ‘“‘tinning’”’ and “filling” characteristics. The resulting 
deposit is strong and tough, yet easily machined. 

Would you like more information on Bridgeport’s No. 192 Weld- 
ing Rod and the other alloys available for every type of job? Then 
write for your free copy of “Bronze Welding Alloys’’. 


ko. . BRIDGEPORT BRASS COMPANY 


ridgep rt” Bridgeport 2, Conn. Established 1863 
co. Mills at Bridgeport, Conn., and Indianapolis, ind 
In Canada: Norande Copper and Brass Limited, Montreal 
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Australians Weld Silver 
and Zine by Inert-Are 


Wiru recent availability of high-pur- 
ity argon in Australia, chemical and 
food-processing industries have been 
quick to use inert-gas-shielded arc 
welding to fabricate aluminum and 
copper shapes. 

As one example, the Colonial Sugar 
Refining Co., Ltd., built six storage 
vessels 13 ft. long and 8 ft. in diam- 
eter from 3/16-in. 1S aluminum sheet. 
A filler rod of 1S aluminum was de- 
posited in the weld joints with the 
inert-arc torch. Colonial also used 
this process to weld considerable 
lengths of pure silver piping for its 
refinery. 

Large stainless steel vats are being 
fabricated by inert-arc welding for 
various Australian breweries, among 
them The Emu Brewery Co. 

Deoxidized copper sheet has been 
inert-arc welded into tanks for nitro- 
glycerine storage at the explosives 
plant of Nobel (Australia) Pty. Ltd. 
At the same plant are argon-arc weld- 
ed aluminum “dope” buggies. The 
latter are made from aluminum sheet 
Y% in. thick supported on an alumi- 
num tubular frame. To the base of 
the “buggy” is welded a casting of 
5% silicon-aluminum alloy. 

Inert-arc welded aluminum cath- 
odes for the electrolytic deposition of 
zine are used by the Electrolytic Zinc 
Co. of Australiasia Ltd. Formerly, 
cathodes were fabricated by riveting 
two copper headbars, one on each 
side, to the top of the aluminum cath- 
ode sheet. These headbars formed the 
support for the cathode when in the 
cell and served to conduct the current 
from the bus bars. Creep and splash 
from the acid electrolyte attacked the 
headbars, dissolving small amounts 
of copper and washing it down into 
the solution. 

The presence of this copper in solu- 
tion accelerated corrosion of the 
aluminum sheet between head and 
solution level. Attempts to do without 


the copper headbars by substituting 
| riveted aluminum headbars failed be- 
| cause of poor electrical conductivity. 


—McGraw-Hill World News 


| Flexible Tubing Corp. 


Opens a New Plant 
A new $100,000 factory expected to 


| triple production capacity was recent- 


ly occupied by the Flexible Tubing 


| Corp. at Guilford, Conn. The firm’s 


flexible tubing is used to carry off 


| welding fumes and gases. The new 
| plant contains more than 15,000 sq 


ft of manufacturing space. 
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National Production Authority 
Plans Welding Section 


Date D. Spoor, equipment sales 
manager of Air Reduction, will head 
the Welding Section of the Metal- 
working Machinery Branch, Machin- 
ery Division, National Production 
Authority. 

Recent conflicting materials and 
manufacturing problems in the weld- 
ing equipment industry have alerted 
the NPA to the need for special 
knowledge in this field. The new exec- 
utive will work with all manufacturers 
applying to NPA for information on 
welding equipment production. 

Plans are underway for holding a 
Welding Industry Advisory Commit- 


tee meeting in the near future, | 
according to Marshall M. Smith, di- | 


rector, Machinery Division Industry 
Operations Bureau. 

Omaha Welding Confab 

Set for March 27-29 





Tue Thirteenth Annual Welding Con- 


fab staged by the Omaha Welding 
Co., Omaha, Nebr., will take up Tues- 
day through Thursday, March 27, 28 
and 29. The mid week dates allow 
exhibitors and visitors to be at busi- 
ness or with their families the first 
and last of the week. William H. 
Schneiderwind, president of Omaha 
Welding, announces that the Confab 
will follow the general pattern of 
former conferences, including weld- 
ing exhibits of various processes, lec- 
tures on welding subjects and demon- 
strations of equipment. 

- * _ 
H. K. Clark 
Munitions Board 


H. K. (Tony) Clark, president of The | 


Carborundum Co., is back in Wash- 
ington as vice-chairman for produc- 
tion management, Munitions Board. 
Formerly with the War Production 


Board, Mr. Clark will now supervise | 
the Office of Management and In- | 


dustrial Security, Office of Military 
Production Programs, the Facilities 


and Construction Division and the | 


Aircraft, Petroleum and Electronics 
Division. - 
* * * 


Five New NWSA Members 


New memberships gained at the 
Western Zone Meeting of the National 
Welding Supply Association at San 
Francisco, Feb. 9 include these firms: 
Craig Welding Supply Co., Los An- 
geles 58; Moore’s Welding Supply 
Co., Sacramento, Calif.; Kern Weld- 
ing Supplies, Bakersfield, Calif.; Oxy- 
gen Sales & Service, Inc., Tacoma, 
Wash. and Birdsell Mfg. Co., Inc., 
Mt. View, Calif. 


Brazed in less 
than 60 seconds 
eee WIth 


EASY-FLO 45 


THE REFILLABLE SPRAY BOMB 
at right is mass produced by the 
RE-ALL Corp., Houston, Texas, in 
quick time — thanks to the 
exceptional free-flowing properties 
and fast penetrating action of the 
low-temperature silver brazing 
alloy, EASY-FLO 45. 


LEFT—Steel shell and heavy- 
wall steel tube are joined with 
two EASY-FLO 45 wire rings 
(arrows) preplaced. Both joints 
are brazed simultaneously with 
automatic gas-air 
burner heating in 
under 1 minute. 


RIGHT—Assembly of two brass 
screw machine parts and brass tube 
is brazed with oxyacetylene torch 
and EASY-FLO 45 fed by hand, in 15 
seconds. 


SEND FOR THIS NEW BULLETIN 20 


It gives the whole remarkable story about 
EASY-FLO brazing plus a lot of valuable in- 
formation about joint design and fast heating 
and production methods. Write for a copy today. 
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Headrest Goggles W-50 
8 oz. of Prevention 














First, in making these goggles, came 
Safety: protection against injurious light 
rays from front and sides . . . and against 
flying particles; easy adjustment for 
proper fit, in goggles and in headrest. 
Comfort came next. Properly adjusted, 
they bear gently against the face. Weight 
is evenly distributed about the head. 
One hand, a few seconds, and they are 
raised or lowered. Lightness too makes 
for comfort. At eight ounces, these head- 
rest goggles are the lightest of their kind 
on the market. 


For Gas Welding, Cutting and Brazing, with lenses in 
F.S. shades 3 thru 6: types W-50, LTB-50, and BX 
with headrests, type WR-50 with elastic band. 


Se 


For Chipping and Grinding, with dear, hardened 
lenses: type G-50 with headrest, type GR-50 with 
elastic band. 


o © 


For Flash Welding and Metal Pouring, with visors in 
light, medium and dark green, .020” thick, 4”, 6”, 
and 8” deep: type J-1 shield with headrest, type C 
shield with elastic band in back. 

For Resistance Welding, Metal Finishing, Woodworking, 
etc., with visors of clear plastic .020", .030", and 
.040" thick, 4”, 6”, and 8” deep: type J-1 shield 
with headrest, type C shield with elastic band 
in back. 


SACKSON 
eC og | 


WARREN-MICHIGAN 
Sold through Dealers 


Steel Capacity to Increase 
to 117,500,000 Tons a Year 


STEEL company expansion plans 
greatly accelerated in the past three 
months, will raise the total annual 
steel capacity of the United States to 
117,500,000 tons at the end of 1952, 
the American Iron and Steel Institute 
announced recently. The new record 
high level is based on an industry- 
wide survey just completed by the 
Institute. 

The total increase will be the larg- 
est ever accomplished in a short term 
period in the world. Over 
18 million tons will have been added 
to total annual capacity in three years 


anyw here 


from the start of 1950 to the end of | 


1952. An increase of nearly five 
lion tons was achieved last year, 
the result that the annual steel capa- 
city of the United States is now more 
than 104 million tons. 

The scheduled rapid growth to the 
level of 117 
vears is over 7 million tons larger 
than that predicted in an announce- 
ment last October by of 
Commerce Charles Sawyer on 
basis of the best information then 
obtainable. The reason is that several 
companies have now completed plans 
for a number of large proiects that 
were not completely mapped in Octo- 
ber 

sy the end of 1952. steel capacity 
will have grown nearly 36 
tons from 1940, an increase of nearly 
15%. That amount of increase ex- 
ceeds the entire capacity of any other 
country in the world. 

At full-capacity operations 
the course of a year. the 117.5 million 
tons of cavacity will enable the pro- 
duction of about 1914 million tons 
more steel than was made last year in 
il the world outside the United 
States. according to an average of 
world production estimates by two 
trade publications. That high produc- 
tion will be about 28 million tons 
more steel than was required by the 
United States in 1944, the biggest 
year in World War II. 

To help support the great gains in 
steel capacity: the steel companies 
have been enlarging their blast fur- 
nace facilities, coke oven capacity, 
rolling mills and other finishing facil- 
ities. Also more ore boats and other 
transportation. facilities are being 
added. 

The total blast furnace capacity. 
rated at 72.471,780 tons at the start 
of 1951 (a record high level) will be 
increased to about 79,300,000 tons 


Secretary 


over 


| by the end of 1952. 


The raw materials requirements re- 


|auired for full-capacity operations at 


the end of 1952 will be tremendous. 


the 


mil- | 
with 


500.000 tons in two more | 


} 


| 


| 


| RESISTANCE 


WELDING 


ELECTRODES 


| 


million | 


Longer life. 

Less redressing. 
Less mushrooming. 
Greater current 


density. 


Extraordinary con- 
tinuous service under 
heavy production 
stresses. 


Cuts productioncosts, 
yet costs no more 
than the ordinary 
electrode. 


Write today for 
test samples and 
“The Story of 
STRAIGHT LINE 
Conductivity.” 
1435 —. MILWAUKEE 


/t ipa 4 DETROIT 11. MICHIGAN 


Offices ir tes 
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For example, more than 150 million 
tons of iron ore will be needed annu- 
ally. Huge amounts of coal, limestone, 
manganese, scrap and other raw ma- 
terials will be required, as well as 
record high amounts of natural gas, 
electric power and fuel oil. 

The extent of the steel companies’ 
plans was announced by the Institute 
after totaling expansion figures fur- 
nished by steel companies. It was the 
third survey in six months. The first 
survey last June showed that total 
capacity at the end of 1952 was ex- 
pected to exceed 105 million tons. In 
October the announcement by Secre- 
tary Sawyer raised that total to 110 
million tons. Subsequently, additional 
large projects were announced by the 
individual steel companies. 

Steelmaking furnaces at present are 
being operated at the highest level 
ever attained. During the week of 
Jan. 22, more than two million tons 
of steel were poured for the first time 
in history. The present high produc- 
tion, if continued without interrup- 
tion for one year, would result in an 
annual output of more than 105,000,- 
000 tons of steel. In 1950, about 96,- 
700,000 tons of steel were made. 


. . . 


Portable Tool Firm 
Now Cummins-Chicago 


CumMMINS-Chicago Corp. is the new 
name of the firm formerly known as 
Cummins Business Machine Corp. 
President Paul Jones indicated the 
64-year-old company’s new name is 
more in keeping with its enlarged 
activities in the fields of perforating 
machines and electric portable tools. 

Cummins entered the electric por- 
table tool field in December, 1945. 
Its portable tool division makes a line 
of electric saws, drills, grinders and 
polishers for industrial use. 


Commence Making Oxygen 
At New Colorado Plant 


THE first oxygen made by the Western 
Slope Oxygen Co., Grand Junction, 
Colo., was produced in January. For 
the time being, acetylene distributed by 
the firm is obtained from Salt Lake 
City. Besides its compressed gas line, 
the firm handles arc and gas welding 
equipment and supplies. Its territory 
will be the western slope of Colorado. 

John R. Dalholtz is president, Mark 
Lord is vice-president and Wayne O. 
Fleming is secretary-treasurer. Mr. 
Dalholtz has been associated with oxy- 
gen production for many years and 
supervised government production of 
this gas in the Japan area immediately 
after World War II. Mr. Lord and 
Mr. Fleming have been in business 
operating the Western Saw Mill Re- 
pair Co. 
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can supply all your 


flame cutting or 


welding needs 


a! 
for BIG JOBS 


or LITTLE ONES 


Whether you're building a battle wagon or doing 
simple soldering, it will pay you in time and 
money saved to talk with “LIQUID” first! 
“LIQUID’S” complete, wide-variety line of welding 
and cutting equipment meets every industrial need 
—standard units can perform all types of special 
work. From torches to gases, “LIQUID” is a 
single, dependable source of unfailing supply! 
Write today for new GASWELD catalog—it’s free! 


Plus pepenvase GASES iw any Quantity 


“LIQUID” Red Diamond Oxygen, 
\ Acetylene, Nitrogen and Hydrogen 
Trailer trucks in capacities up to 45,000 


cubic feet of oxygen simplify gas supply 
for larger users 


THE LIQUID CARBONIC CORPORATION 
3110 Seuth Kedzie leenae > Chicage 23, illinois 
Oxygen and acetylene ing plents ond are located in Philedelphic, Buffale. 
Grease Guygen Company) end Cannds Ganekel Gugen Uatek 
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An Unbeatable Combination! 


SLLVALOW BRAZING ALLOYS 


The Silvaloy group consists of 7 popular silver brazing 
alloys high in tensile strength and producing strong, ductile 


joints on ferrous and non-ferrous metals. 
‘ SILVER CONTENT MELTING POINT FLOW POINT 


ry SILVALOY 50 50% 1160 F 1175 F 
7 SILVALOY 45 45% 

“es 

1185 F 


1125 F 

SILVALOY 40 40% 1135 F 
iF SILVALOY 35 35% 

SILVALOY 503 50% 1195 F 

1200 All-Purpose Flux—for use on all metals. No. 1200 Flux 


1125 F 
SILVALOY 20 20% 1430 F 
SILVALOY 15 15% 

readily dissolves oxides during brazing operations and aids in the 

flowing of the alloy. Meets all government specifications. 








1145 F 
1205 F 
1295 F 
1500 F 
1280 F 
1270 F 





1100 Low Temperature Flux—superior where exceptionally 
clean surfaces on copper or copper alloys are required at lower 
temperatures. P 


COMPLETE STOCKS 


Oxy-acetelyne welding rods and flux for cast iron, steel, aluminum, brass, copper, 
bronze, nickel, monel and inconel. 


STEEL SALES 


CG sae x 2s 
3348 SOUTH PULASKI ROAD e CHICAGO, ILLINOIS 


BRANCH PLANTS: Detroit, St. Lovis © BRANCH OFFICES: Milwaukee, Minneapolis, Grand 
Rapids, Indianapolis, Kansas City, Mo. 

















DON’T SAY “GOGGLES”... SAY "EVEGARDS ", 


YOU CAN PAY MORE...BUT YOU WON'T 
GET BETTER EYE PROTECTION! 


Te}! 
THE ORIGINAL CHAMP 


EYEGARDS 


© YOUR EYES 











You can give your men the "best" in eye protection without 
paying premium prices by getting Eyegard goggles. There's extra comfort in 
them because the super-light plastic is molded to form-fit the face . . . greater 
protection because the goggles are impact resisting . . . extra ventilation through 
three large vents at side of cup and seven additional vents around the lenses. 
Cool and fog-free. With all these superior features, they cost no more than 
ordinary goggles. Next time you order, get Eyegard goggles, and save the 


difference! Write for free catalog. 
No. 335 Welders Coverspec Goggles 


No. 3! Grinders and Chippers Goggles 


New X-Ray Inspection 
Uses Crystal Detectors 


HicH speed, automatic X-ray inspec- 
tion of thousands of industrial prod- 
ucts is in the cards for the future. 
General Electric X-Ray Corp. an- 
nounces new “semi-conductor” crys- 
tals, which, when excited with X- 
radiation, release masses of electrons 
that can be harnessed to operate vari- 
ous mechanisms. : 

The crystals amplify the energy 
they receive 1,000,000 times. On an 
area for area basis they are 1,000,000 
times more sensitive to X-rays than 
ionization chambers and 1,000 times 
more sensitive than photo-electric 


| cells. 


Because of this sensitivity and 
their tremendous electron discharge, 
they can be used with relatively in- 
expensive, low-intensity X-ray ma- 
chines with ratings of 20,000 volts 
and one milliampere. 

Test set-ups comprise an X-ray tube 


| that sends a narrow pencil-like beam 
| of rays through two collimators (a 
| lens device) into the object to be 


inspected. When a gap or defect ap- 
pears in the object, the X-rays leap 
across it into the new crystal detector. 
The crystals instantly set a relay in 
action, which can operate a meter, 


ring a bell, flash a light, dab red 


| paint on the bad part or stop the 


production line. 

The new crystals are “grown” in 
General Electric X-Ray’s Coolidge 
Laboratory by Dr. John E. Jacobs, 
30-year-old company engineer and Dr. 
Rudolf Frerichs of the physics de- 
partment at Northwestern University. 
They range in size from a fraction of 
a millimeter to several millimeters in 
cubic size. 


* * * 


Seamen Warned to Watch 
Welding Cables at Drydock 


REPAIR gangs coming aboard ships 
tied for maintenance or in drydock 
are apt to trail after them a mass of 
air lines, gas lines and welding cables. 
These will lie on deck at the head of 
the gangway and along passageways, 
where they often trip crew members, 
longshoremen or visitors, warns the 
Seaman’s Safety Guide. 

Since the cables and hoses must be 
on deck (at least in the immediate 
working area), the Guide suggests 
that they be gathered into a bundle 
that can be kept along the very edge 
of passageways and out of the way. 
To keep cables from under foot in 


other areas, the ship should provide 
hooks, ropeyarns or short pieces of 
line to lash hoses and wires to the 
overhead, handrails or stanchions. 


AMERICAN INDUSTRIAL SAFETY EQUIPMENT COMPANY 
3503 Lakeside Avenue Cleveland 14, Ohie 


DIVISION OF THE BURDETT OXYGEN COMPANY * CLEVELAND, OHIO 
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Hard-to-Handle Fluorine 
Makes Hot Torch Flame 


THE world’s most active chemical, | 
fluorine, will make steel, glass and 
even water burst into flame on con- 
tact. It will combine with just about 
every other material under suitable 
conditions. We wouldn’t have made 
the atom bomb, perhaps, without 
fluorine’s ability to combine with 
uranium. 

If it can be controlled, fluorine and 
its compounds offer fabulous possi- 
bilities for products and services in 
modern living. For instance, the 
fluorine-hydrogen torch has a flame 
so hot it will cut copper, a feat pre- 
viously almost impossible because the | 
copper would conduct heat away be- 
fore it melted. 

A heat-resisting fluorine liquid 
with a boiling temperature near that 
of mercury makes possible the high 
efficiencies of the mercury turbines at 
less cost and without the dangers of 
mercury. Non-inflammable anesthet- 
ics that will not accidentally explode 
in operating rooms have been devel- 
oped from fluorine. 

Strangely enough, though fluorine 
is the most active of all elements, some 
of its compounds are among the most 
inert discovered. From highly stable 
fluorine-carbon compounds, chemists 
make plastics, insecticides, lubricants, 
tanning agents, anesthetics, insulators, 
etc. 

Since fluorine is so very near to the 
alchemists dream of a universal sol- 
vent, what vessel is going to contain 
it? One answer according to the 
Pennsylvania Salt Mfg. Co., the coun- 
try’s largest commercial manufac- 
turer of fluorine, is that both Monel 
and nickel are outstanding in their 
resistance to fluorine attack. At mod- 
erate temperatures, iron, copper and 
magnesium vessels also will hold 
fluorine because an adherent fluoride 
film gives the necessary protection to 
the metal surface. 








* * * 


Aluminum Specifications Given 
in New Reynolds Booklet 


INFORMATION on alloys, tempers, siz- 
es, shapes, physical properties, chem- 
ical properties and fabricating char- | 
acteristics is included in a new 194 
page, pocket-size manual published 
by Reynolds Metals Co. There are 
also 117 tables of data on tolerances, 
weights, production limits, corrosion 
resistance, elevated and low tempera- 
ture properties, fatigue strengths, 
minimum bend radii, joining methods 
(including welding and brazing) and 
finishes for aluminum. Some 33 pages 





of explanatory text are included. 


x Finest for LATA Regucrement > a 


Wid- States 
& AC ARC WELDERS 


HEAVY-DUTY 


METAL ZIPPER 


A complete welding outfit for every 
welding need . . . unequalled for all- 
around performance and efficiency . . . 
welds all metals, ferrous and non-fer- 
rous, heavy, medium and light, even 
22 gauge . . . does brazing, soldering, 
hard-surfacing and heating with ease 
. shown equipped with “Missing 
Link” automatic arc stabilizer for 
peak performance in AC welding. . . 
uses any type welding rod . . . even 
beginners do excellent work. 


9000 ARC TORCH 


Versatile torch to assure sound welds 
on all metals—ferrous and non- 
ferrous; permits brazing, solder- 

ing, hard-surfacing, heating, 
straightening and bend- 

ing. For use with any 

AC or DC electric 

welder 


MISSING LINK on 
High Frequency Arc Stabilizer 





For all welders, 

AC or DC—the “Miss- 

ing Link” that permits 

inert gas shielded welding; 

eliminates pecking and scratch- 

ing; starts arc automatically; permits 

the use of any type welding rod, AC or DC; 
simplifies all jobs; easily attached to any welder; 
models for 0-300 amp. and 0-600 amp. welders. 


Every Muip-STATES WELDER is engineered and 
constructed for finest performance over the years. 
Whatever you need for top-quality, economical 
welding you can depend on Mid-States. Ask for 
descriptive literature on the complete line. 


MID-STATES WELDER MFG. CO. 


ae © ae oe) ASHLAND AVE +. CHICAGC 16 ILLINOIS 
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ruse-W ell 


PLAIN AND ALLOY CAST IRON 


| WELDING RODS 
r) 


Square "Fuse-Weill No. 11 
(Cast Iron Gas Welding Rod) 
Square "Fuse-Well’ No. 14 
(Moly Hi-Strength Rod) 
Square "Fuse-Well” No. 16 
aay (Hard-Surfacing Rod) 
Round "Fuse-Well" No. 19 
(Hard-Surfacing Electrode) 
: Round “Fuse-Well" No. 22 
\ Rane (Machineable Coated Electrode) 


Sold Thru Leading Distributors 


ELECTRODES **FLUX-WELL" 
7 WELDING 


FLUXES 


ALUMINUM 
WELDING RODS 
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THE CHICAGO HARDWARE FOUNDRY CO. 
; “Dependable Since 1897" 


2035 Commonwealth Ave. — NORTH CHICAGO, ILL. 








SCHEMATIC 


A Lou 
Low Pressure PLANT ASSEMBLY ... 


ACETYLENE 
atta Te 
PLANT 


showing placement of the vari- 
ous units that comprise the plant. 


This plant layout provides for extremely simple 
operation and exceptionally low maintenance 


costs. Ample storage space is also provided 


that Charges up to 
160 CYLINDERS 


at ONE TIME 


for filled tanks. Being compactly designed the 
chief operator has all operations under sur- 
vellience at all times. Rated capacity of this 


assembly is 2700 cu. ft. per hour. 





4) 
INDEPENDENT ENGINEERING COMPANY. Inc. 
We invite = =———— w= — WY pau fact aa 
your CONSULTING - 
inquiries 


4 -— 
*R 

* ESEARCH — "CYLINDERS AND GAS PRODUCING EQUIPMENT 
ome ACETYLENE - OXYGEN + HYDROGEN - NITROGEN 
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| some 400%. 


Welding Papers Presented 
at AIEE Winter Meeting 


Arc and resistance welding papers oc- 
cupied the Wednesday, Jan. 24, tech- 
nical sessions at the winter general 
meeting of the American Institute of 
Electrical Engineers, Jan. 22-26 at 
the Hotel Statler in New York City. 
R. W. Tuthill, General Electric Co., 
talked on the economical utilization of 
inert shielding gas in the inert-arc 
welding process. L. P. Winsor, Rens- 
selaer Polytechnic Institute, presented 
a report of the subcommittee on fun- 
damentals of electric arc research. The 
group is compiling a comprehensive 
bibliography of basic research on the 
welding arc. Jack Nater, Graham 
Mfg. Corp., discussed a stud-welding 
method employing stored energy. 
For the afternoon resistance weld- 
ing session, the presentation of papers 
was as follows: “Contact Resistance— 
the Contribution of Non-Uniform 
Current Flow,” W. B. Kouwenhoven 
and W. T. Sackett, Jr., Johns Hop- 


| kins University; “Selection of Fuses 


for Resistance Welding Machines, C. 
B. Stadum, Westinghouse Electric 
Corp.; “Resistance Welding Trans- 
formers,” Karl Sarafian, General Mo- 
tors Corp.; “Magnetic Force Welder,” 
Jerome Welch, Cutler-Hammer, Inc.; 
“Fusionette Welding Equipment,” 
Harry Marx, Primeweld Corp. and 
“Welding Current Supply,” C. W. 
Wright, General Motors Corp. 
Among the papers presented by title 
only at the morning session, since 
they had been read at the 1950 De- 


| troit Welding Conference, were the 


following: “The Physical Mechanism 
of Low and High-Current Arcs and 
their Relation to the Welding Arc,” 
Wolfgang Finkelnburg, Engineering 
Research and Development Labora- 


| tories; “New Electrodes for Stabiliz- 


ing Inert-Gas Welding Ares,” J. D. 


| Cobine, C. J. Gallagher, General Elec- 


tric Co.; “A-C Are Welders with Satu- 
rable Reactor Control,” S. Oestrei- 


| cher, Harnischfeger Corp.; “Applica- 
tion and Developments in the Electric 


Arc Stud Welding Field,” R. C. Sin- 
gleton, Nelson Stud Welding Div.. 
Morton-Gregory Corp. 


* * . 


Black & Decker Opens 
Bigger Buffalo Branch 


A New sales and service branch at 
Buffalo increases facilities of The 
Black & Decker Mfg. Co. there by 
The new construction 
was prompted by a considerable in- 
crease in the use of portable electric 
tools by the manufacturing and auto- 
motive service industries in the Buf- 
falo area. 
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TOPS a SHOP 
EFFICIENCY 


5 seconds to notch 
Tubing and Pipe Ends 


The answer to many problems confronting 
large and smal! shop owners. No shop can 
afford to be without the ARC-FIT—no mat- 
ter how large or how small. Manual or 
power operated—fits the ARC-FIT hand press 
or any standard power press. 


ARC-FIT is a patented precision-built shear- 
ing tool which prepares the ends of tubing 
or pipe to produce welded or brazed tubular 
“T" or angle joints. ARC-FIT will not deform 
the tube or pipe and no further finishing is 
required—no sawing, cutting, or removing 
sections with milling cutters. Our literature 
gives many fine points on operation, con- 
struction, and application—send for it today 
—also write for quotations. 





E I. TOOL & DIE 
CORPORATION 
2527 W. MOFFATT ST. 
Dept. W-E 
CHICAGO 47, ILLINOIS 
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Titanium Welding Tested 
by Boeing Airplane Co. 


Recent fabricating and forming tests 
on titanium at Boeing Airplane Com- 
pany, Seattle, indicate its forthcoming 
use in aircraft structures. Since cut- 
ting of weight without losing strength 
is always the primary problem of air- 
craft designers, titanium offers allur- 
ing possibilities. Strong as stainless 
steel aircraft parts, it weighs 43% 
less and offers added resistance to 
corrosion. 

Titanium can be readily welded by 
the inert-arc-gas-shielded process as 
well as by spot and seam resistance 
welding. Brazing of titanium has not 
been successful because of a tenacious 
surface oxide that forms with the ad- 
dition of heat. Welding of the new 
metal to steel, copper, aluminum or 
magnesium also presents difficulties 
because of its relatively high melting 
point (3,140 F) compared to stain- 
less (2,550 F), copper (1,981 F), 
aluminum (1,220 F) and magnesium 
(1,204 F). 


* ” 7 


Integrated Steel Plant 
Planned by Lone Star Steel 


IMMEDIATE construction of a com- 
pletely integrated steel plant in East 
Texas is planned by Lone Star Steel 
Company, Dallas, Tex. It will be lo- 
cated next to the firm’s present blast 
furnace, coke ovens and reducing 
facilities. 

Lone Star officials say it will be the 
tightest knit operation of its kind in 
the world. Iron ore is mined within 
sight of the blast furnace. Coal is dug 
in company mines only 200 miles 
from the plant site. Consumption of 
a major portion of the company’s 
production is expected to take place 
within a 300-mile radius of the plant. 
A government loan of $73,425,000 
has enabled the new expansion. 

The rolling mills to be installed 
will turn out plates measuring 44 by 
110 in. These plates will be converted 
by a Steckel mill into coiled strips. 

Welded piping in diameters from 
2 to 16 in. will be produced from the 
coiled strip. A production of 350,000 
tons of welded steel pipe is seen by 
company officials when the steel mill 
is in full swing. 


. . . 


Distributors 


m | 
Hanna Encineertnc Works, Chica- 


go: Indusrial Air & Hydraulic Equip- 
ment Co., L3306 Kercheval Ave., De- 
troit, will sell Hanna products in 
Michigan (east of Lake Michigan). 
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RESHE 


TRIPLE DUTY 
SPATTER-PROOF 
PLASTIC COATED 


COVER LENSES 


Positively guaranteed to 
COST LESS PER WELDING 
FOOT than any type Cover 
Lens, whether plain glass, 
solid plastic, sprayed or 
plasticised. 


_ THERMACOTE CO. 


PORTLANE 
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WHAT'S IT WORTH? 


We mean waiting for the new 
Cyc-Arc stud-welders, which 
you saw at the A.S.M. Expo- 
sition in Chicago last October 
and which will soon be coming 
off an American production 
line streamlined to suit dis- 
criminating welding engineers. 


WE'LL TELL YOu! 


(1) Cyc-Arc patented studs 
and attachments will cost you 
less. 
(2) You'll get sound and con- 
sistent welds in ferrous and 
non-ferrous metals including 
aluminum with minimum of 
fuss and without inert gas. 
(3) You'll have a machine 
incorporating over 30 years 
stud-welding experience in its 
design. 
Watch for future announcements. 
Meanwhile if you require advice write for full details to: 


-Alrc 


StG Teact mate 


27-29 NEW NORTH ROAD 
LONDON, N.1., ENGLAND 











GENERAL BRAZING 
CAST IRON WELDING 
CAST IRON BRAZING 


IMPORTANT 


NEW USES 


MEAN THAT YOU CAN 


SAVE MONEY 


WITH 


3inl York's 77" 


es ee 





NO NEED TO STOCK 
3 DIFFERENT FLUXES 
WHICH DETERIORATE 
WHEN ONE CAN OF 








) MEETS ALL YOUR NEEDS 


Make full use of the 4 famous features of “York's 77”. 
You will save money, save labor, and save time. 
1 Feor of overheating can be for- 
gotten. 


2 Cleaning and grinding are unneces- 
sary, because “York's 77" penetrates 
through grease, oxides, etc. 


3 Chipping is unnecessary, because a 
satisfactory bond can be obtained 
on oxidized surfaces. 


4 Deteriorated cast iron can always be 
_ welded successfully with “York's 77". 


YORK ENGINEERING COMPANY 


3349 OGDEN AVE. ® 





CHICAGO 23, ILL. 





{ 
"York's 77” 3 in 1 FLUX, 





30 YEARS AGO 


(From THE WELDING ENGINEFR 
of March, 1921) 


OXYACETYLENE repair of the alumi- 
num motor base, crank case and gear 
case of a Mack truck has been re- 
ported. The three parts were broken 
into a total of 18 pieces. Special jigs 
were needed to hold the parts in align- 
ment for welding. 


—30 YEARS AGO— 


Arc welded pressure vessels recently 
welded by the Standard Oil Company 
at Whiting, Ind., have withstood pres- 
sures of 1,800 psi. Bare wire elec- 
trodes of 3/16 to 14 in. diameter on 
200 amp current were used for weld- 
ing. 
. —30 YEARS AGO— 

Movinc pictures were taken of a re- 
cent Thermit weld repair on a broken 
rock crusher at a quarry near Hart- 
ford, Conn. Industrial films of this 
type are becoming more popular ev- 
ery day for instruction and sales uses. 


—30 YEARS AGO— 


CAST-IRON scrapping has become more 
profitable recently because of the year- 
old method of applying oxyacetylene 
cutting to large castings. A New Jer- 
sey chemical company recently cut 
down two 25-ton cast iron pots hav- 
ing 3 in. thick walls in 34 hours cut- 
ting time. 
—30 YEARS AGO— 


New rail-bonding machine consists of 
an arc welder specially modified for 
welding rail-bonds in street railway 
or electrified railroad lines. It is de- 
signed to operate directly from a trol- 
ley circuit. The type of bond used has 
a steel face welded to a drop forged 
copper terminal, so the field weld is 
steel to steel. 


—30 YEARS AGO— 


Unique flame-cutting job completely 
done inside a 90-ft high masonry 
chimney has come to our attention. 
The masonry chimney had been built 
around the original steel chimney 
when a larger draft was needed. It 
was found the steel stack hampered 
the draft though, and the oxyacetylene 
cutting operator had to be lowered 
down inside the stock to do the job. 


—30 YEARS AGO— 


Risinc prices the last several years 
have not affected the steadily decreas- 
ing price of compressed oxygen. Bet- 
ter methods of oxygen manufacture 
and the progressive attitude on behalf 
of oxygen producers that low prices 
will further expand welding and other 
uses of oxygen are responsible. 
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A. F. “CHarure” Davis, vice-presi- 
dent and advertising director of The 
Lincoln Electric Co., Cleveland, has 
been named industrial advertising’s 
man-of-the-year for 1950 in an annual 
competition conducted by the maga- 
zine [ndustrial Marketing. 


* * * 


Wittiam K. Honan, Glastonbury, 
Conn., has been appointed a regional 
manager of sales in New England, 
New York State (north of Westches- 
ter County), western Pennsylvania 
and Ohio for All-State Welding Alloys 
Co., White Plains, N. Y. 


* 7. 7 


ArtuHur T. DALTON, secretary of Chi- 
cago Wheel & Mfg. Co., Chicago, has 
been appointed to the advisory com- 
mittee, Abrasive Industry, of the Na- 





Vont Underestimate 
the power of the 


BANTAM BULLY | 


13,000 


sharp, effective 


Scales and 
cleans weided 
joints easily 


blows a min 
sharp enough t 


rolieg stee 


cut cold 


The amazing Bantam Bully air hammer gives you real power in an 
easy-to-use size. It is 5” long and weighs only 22 ozs. Exclusive meter- 
ing trigger regulates the power from a feather touch to a powerful blow. 
Full speed and power attained on less than 64% C.F.M. of air. 

Use it for scaling, chiseling, peening, tamping, cutting, routing, 
grooving, caulking, channeling, chipping, driving, drilling, marking, and 
hundreds of other applications. 

Write for full details on the Bantam Bully, Big Bully, 
Bully blow gun and the Bully Fulflo air filter. 


tional Production Authority. 


* * . 


Superior Pneumatic awisia + Herbrand Tools 


, ‘ z A 4758 WARNER ROAD > GARFIELD HEIGHTS, OHIO 
CHARLES EIsLer, president of Eisler 


Engineering Co., Inc., Newark, N. J., 
has received the honorary degree of 
Doctor of Science from Bloomfield 


College and Seminary, Bloomfield, 
N. J 





for Mass Production Welding 
a theres wo torch like the 
AUTOMAT 


For mass production there is no such thing as a good 
all-round torch. Time and motion studies have proved 
that for efficient production welding, the torch used must 
be fitted to its particular job. The Meco AUTOMAT family 
— embodying the famous MECO “On-Off” action (oval), 
is perfectiy suited to the start and stop welding so com- 
mon to production. The importance of this time saving 
feature to mass production work is apparent. Beyond 
this, each member of this family has built-in features 
perfectly suiting it to its own particular class of welding. 
AUTOBODY (A) — especially built to 

stand the hard common to the 

automotive and allied industries. 

= : MIDGE-O-MAT (B) — light weight tip 

Y aw 1 with needle flame for production work 


on all types of small articles. 
E. R. Waxsn, III, has been ap- CANBARD AANOMAT (5) — for me 
pointed general sales manager of 


Alloy Rods Co., York, Pa. 


* *~ * 


A. G. Henprickson joined A. O. 
Smith Corp., Milwaukee the first of 
the year as welding equipment sales 
manager under the direction of L. F. 
VonteR, welding division sales man- 
ager. 

eo The famous MECO “On-Off” Action 
(above) allows a tiny pilot light to 
burn at the tip with the action in 
the “off” position. At a touch it 
flashes to full production flame. 
Action tested over 200,000 times 
without appreciable sign of wear. 


Louis M. Harpnack has been ap- 
pointed general manager of The Gen- 
eral Welding Co., Cleveland. He was 
formerly methods and welding engi- 
neer of the fabrication and welding di- 
vision of Thew Shovel Co., Lorain, O. 


~ *~ * 


CHARLES SMITH has been. named 
manager of the Chicago branch of 
Victor Equipment Co. Mr. Smith is 
a hard-facing applications specialist 
with experience in shipyards and 
steel mills besides previous sales 
work with Victor in California. 





3411 PINE BLVD. ST. LOUIS 3, MO. 
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TORCHES... 


inc 
SINCE to18 


UNSURPASSED FOR 


TOP PERFORMANCE 


Fok 33 years management 

men and welding operators 
combine to put the stamp of ap- 
proval upon Weldit torches for 
these important reasons; supe- 
rior quality of work, greater 
productive capacity, gas saving 
economy and minimum main- 
tenance cost. 


Weldit Weldimatic torches are 
indispensable for defense work 
because they will increase your 
production up to 148% plus an 
average gas saving per opera- 
tor of $4.80 per day. 


Weldit Torches ... 


For The Man Who Carries 
The Torch. 


994 OAKMAN BLVD 


CANADIAN DISTRIBUTORS - 


inc 
SINCE 1918 


ALLOY METAL SALES - 


The Weidit Model W-46 
Weldimatic welding torch 
with. built-in. automatic 
oo Safe — Speedy — 
ugged—Light. 


The Famous 

Weldit Gasaver 

Model E — The 
original gas saving 
unit cuts gas con- 
sumption 25 to 30%. 
Eliminates fire haz- 
ards and increases 7 
defense production. 


DETROIT 6, MICH 
881 BAY ST., TORONTO 5, ONT., CANADA 














SAVES TIME 
(~yy SAVES LABOR 
Cs SAVES MONEY 


"’ NO-SPAT 


THE NON-TOXIC WELDING FLUID 


NO-SPAT eliminates slow, costly cleaning. 
Keeps adjoining surface spatter-free. Pre- 
vents rust, keeps welding jigs clean. No 


carbon monoxide. Send for FREE sample 


THIS HALF 
UNTREATED 


& 


THIS HALF 
TREATED 


WITH 
NO-SPAT 


The Midland Paint & Varnish Co. 
3803 E. 91st St. . Cleveland, Ohio 





TILLMAN 


GLOVES - GARMENTS 


BRAZILIAN DEERSKIN 
Gloves and Mittens 
The stay soft leather 

ask your 


DEALER 
for 


TILLMAN PRODUCTS 
JOHN TILLMAN & CO. 
LONG BEACH, CALIF. 














WituiaM G. GERSTACKER has been 
named chief engineer of The Colonial 
Iron Works Co., Cleveland. He is 
a registered professional engineer, a 
member of the American Welding So- 
ciety. In 1942 he won an award in 
the James F. Lincoln Arc Welding 


Foundation Award Program. 


. 7 * 


| C. R. Carin has been elected vice- 


president in charge of production of 


| the Alloy Rods Co., York, Pa. R. K. 


| Lee was elected vice-president in 


charge of research and engineering. 
Other officers elected were E. J. 
Brapy, president and chairman of the 
board, M. G. SEDAM, executive vice- 
president, W. D. Himes, treasurer and 
H. L. WEAVER, secretary and assistant 
treasurer. 


* * * 


Henry G. Frecer has been appointed 
shop manager for Dravo Corpora- 
tion’s fabricated piping plant at Mari- 
etta, O. 


* * = 


Everett S. Lee, nationally known 
electrical engineer, has been appoint- 
ed editor of the “General Electric Re- 
view,” monthly engineering magazine 


published by the General Electric Co. 


* * * 


Isaac HARTER, chairman of the board 
of The Babcock & Wilcox Tube Co., 
Beaver Falls, Pa., received the New- 
comen Medal Jan. 17 at a joint meet- 
ing of the Newcomen Society and 
The Franklin Institute in Philadel- 
phia. He helped develop welded joints 
in boiler drums, won this type of 
boiler acceptance from the U. S. Navy 
and also developed the use of X-ray 
testing of boiler joints. 


Died... 


A. Cressy Morrison, former secre- 
tary-treasurer of the International 
Acetylene Association and retired ex- 
ecutive of Union Carbide and Car- 
bon Corp., died Jan. 9, at the age of 
86. Mr. Morrison was an outstand- 
ing pioneer in the production and 
safe use of gases, particularly acety- 
lene. He was a member of the Amer- 
ican Academy for the Advancement 
of Science and many other national 
and international scientific organiza- 
tions. 
+o * * 


Water Gest, president of Allis- 
Chalmers Mfg. Co., Milwaukee, died 
Jan. 29 at the age of 56. He first 
worked for Allis-Chalmers in 1909 
and was its president since 1942. The 
company’s multiple V-belt “Texrope” 
drive was developed by Mr. Geist. 
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WELDERS’ 
CLAMP 


NO. 41 LIGHT SERVICE 


NO. 43 HEAVY SERVICE 


SPRING CLAMP 
For spot welding and 
other light duty weld- 
ing. Holds firmly, re- 
leases instantly. Useful 
where speed is needed. 
Every shop needs a few. 


INDIVIDUALLY TESTED 


Hargrave Nos. 41, 43 and 45 Welder's Clamps 
resist spatter permanently because the Patented 
screws are made of an anti-spatter, solid alloy 
material—not to be confused with ordinary plated 
types of screws. They speed your work . . . ease 
the job and give years of trouble-free service. 
Frames are forged steel, heat-treated and de- 
signed to give greatest strength for weight. Oscil- 
lating (ball and socket) tip is put on to stay. 
Each clamp is Individually Tested. Openings in 
all popular sizes. 
WRITE FOR CATALOG 


showing the lete line of H iduall 





Wrenches, File Cleaners, W utters, etc. 


There is an Industrial Distributor Stock near you. 


Hy) 


HARGRAVE | cincinnati 12, Obie 


The Cincinnati Tool Co. 








| has curvilinear 


1944 Waverly Ave. | 











\ J 


Radiographic Pipe Inspection 


2,539,102. RusseLt G. Ruoapes, San 
Francisco. Assigned to Bechtel Broth- 
ers McCone Co. Originally filed June 
24, 1946. Divided and this applica- 
tion Dec. 2, 1946. Granted Jan. 23, 
1951. 




















es | 


Newly patented jig for positioning 
radiation emanating material in the 
radiographing of cylindrical pipe 
joints includes a support for holding 
it stably on the upper surface of the 
pipe. A tube is secured to the support 
and has its lower end positioned at a 
spot below the support and beyond 
the area that the support overlies. An 
extensible spring is disposed within 
the tube and is connected to it at one 
end for holding the radiation ema- 


nating material in position at the low- 


er end of the tube. 


* + . 


Welded Pipe Joint 


2,538,882. Harry E. ScHonserc, In- | 


dianapolis, Ind. Assigned to The 
Linde Air Products Co. Filed Sept. 
20, 1945. Granted Jan. 23, 1951. 


This patent refers to a weld joint | 


used in metal storage containers for 
fluids under pressure. The container 
side walls 
along a girth seam. The metal in the 


| zone of the weld possesses the metal- 

| lographic structure characteristics of 

Tested Clamps, Chisels, Punches, “Star pris, Brace | 
asher C 


metal welded under pressure at a tem- 
perature not substantially higher than 


| the solidus temperature of the metal. 


The container has an external annular 
ridge of upset metal along the zone 


| of the weld that provides a perma- 


nent circumferential reinforcement. 
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welded | 


NOW. more THan 


EVER BEFORE! 


Rebuild WORN 


Hammermill 
Hammers 


Quickly and 
Economically with... 


MANGANAL 
U.S, Patents 1,876,738—1,947,167—2,021,945 
11%—13%2% 
Manganese-Nickel Steel 


APPLICATOR BARS & 
WELDING ELECTRODES 


e ELIMINATES BUYING 
EXPENSIVE NEW HAMMERS 


USUALLY OUTLASTS 
NEW ONES 


PRACTICALLY ELIMINATES 
BUILD-UP TIME 


THRIVES ON IMPACT 
and ABRASION 


WORKHARDEN TO 
550 BRINELL 


TENSILE STRENGTH UP 
TO 150,000 p.s.i. 


FOR STILL LONGER LIFE 
on overlay of SEACO hord—surfacing 
WELDING ELECTRODES allows the steel 
to workhorden before the weor hits it. 





FREE—Heipful Literoture on the Re- 
pair of Quorry, Mining ond Con- 
tractors’ Equipment. WRITE TODAY! 


e 
NAME OF NEAREST DISTRIBUTOR 
UPON REQUEST 


STULZ- SICKLES CO. 


ed 1eleiiies 2b: 


J. Railroad Ave AL 








ni STOOL 


EUTECT 


WELDING ALLOY 


EUTECROD 1800 DOES “IMPOSSIBLE” JOB 
WITH EASE. In the magnet charger shown 
above, 23 copper joints had to be welded 
without distortion, for the cumulative effect 
of even the slightest warpage per joint would 
ruin the job. This seemingly impossible metal- 
joining problem was easily solved with Eutec- 
Rod 1800—the fast-flowing, high conductivity, 
high strength “Eutectic Low Temperature 
Welding Alloy” that welds steel, copper, and 
nickel units that demand distortion-free elas- 
ticity. (Write for complete data 





EUTECROD 16 STRENGTHENS 
RESCUE LADDER CONSTRUC.- 
TION. The Curtiss - Wright 
“Seahawk” collapsible lad- 
der shown in the photo is 
constructed in cross-sections 
that swing together on 
hinges. Previous attempts 
to weld the ladder joints 
with conventional high-heat 
alloys resulted in mis- 
aligned structure that ren- 
dered the ladder unsafe. 
This unusual metal-joining 
problem wos solved by 
using new EutecRod 16 and 
slight design modification. 
(Details on request.) The 
parts thus joined remained 
distortion-free and strong, 
surpassing the rigid Navy 
equipment requirements 








AON ST 
WRITE FOR FREE PRODUCTION 
WELDING DATA FILE TODAY! 


Ss, 


a twee 
1951 


‘EUTECTIC WELDING 


LOYS CORPORATION 


‘2 Technical Information Section 
40 Ww STREET FLUSHING - NEW YORK,N.Y. 


Pioneer of the Welding Industry 





| 2,537,776. ArTHur R. C. 





Stud Welding Apparatus 


2,537,990. Haroip J. GranaM, High- 
land Park, Mich. Assigned to Gra- 
ham Mfg. Corp., Detroit. Filed June 
1, 1949. Granted Jan. 16, 1951. 





Recently patented welding appara- 
tus includes energy storing means of 
the type that re-establishes operative 
voltage after discharge. There are 
also means for positioning two work 
pieces to be joined relatively to each 
other in place for welding but at a 
distance preventing direct contact be- 
tween them. Impact means are pro- 
vided for bringing the workpieces into 
force transmitting contact. A con- 
ductor connects the pieces to respect- 
ive terminals of the current supply. 
Normally separated contacts are ar- 
ranged in series connection in the con- 
ductor for preparing when closed a 
welding circuit independent of the 
force - transmitting impact contact. 
Voltage responsive relay means are 
connected to the storing means for 
closing the contacts independently of 
and prior to the impact contact upon 
re-establishing of the operative volt- 


| age. 


* * . 


Break-Off Ring 


MarKL, 
Louisville, Ky. Assigned to Tube 
Turns, Inc. Filed April 2, 1946. 
Granted Jan. 9, 1951. 


Patent refers to a device for aid- 
ing the welding of two sections of 


| piping. It includes an expansible ring 


formed of a metal band. A number 


| of spaced outwardly extending studs 


are intermediate of the side edges of 


| the band and around the periphery 
| of the ring. Each of the studs is of 
| greater length than the wall thickness 


of the tubular members (piping) to 


| be welded. Each stud has a weakened 


point at a distance from the band less 
than the wall thickness of the piping. 
The piping sections may be telescoped 
onto the ring and against the studs. 
After the two sections are tack welded 
together, the studs can be broken off 
at the weakened points within the 
space between the ends of piping. 








R ENGINEERING COMPANY 


1007 W. Fairview 


REED WELDING POSITIONER 
COMPARE THESE FEATURES! 
SATIN-SMOOTH HYDRAULIC DRIVE 
STEPLESS, EASY-TO-ADJUST SPEED 

VARIATION 


BALL BEARING WORK TABLE 
MOUNTING 

RIGID, ALL STEEL CONSTRUCTION 
ROTATING GROUND CONNECTION 
HAND OR POWER TILTING 

LF MODELS: 1000, 2000, 3000 LBS. 


WRITE FOR BULLETIN 79 
MODERN METALW(¢ 
BENDING ROLLS * 
FORMING MACHINES *# 
SPECIAL MACHINES 

















Non -Inflammable and 

Easily Removable Coat- 

ings Prevent Bonding of 

Welding Spatter & Flash 

to Metal Parts or Holder 
Jaws. 


SPATTER-EX 
FLASH-EX 


The original compounds 
for this purpose 


Write for Samples or 
Send Trial Order 


WAYNE CHEMICAL PRODUCTS CO. 
Metalworking Oils & Compounds 
9500 Copeland St., Detroit 17, Mich. 
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—— emgage Underwater Cutting Arc 


2,531,450. Zycmunt A. MACKIEWICZ, 
United States Navy. Filed Aug. 11, 
1944. Granted Nov. 28, 1950. 


) 





j 





WELDING 


COMPOUNDS 


and 


FLUXES 
for FORGE WELDING 
and OXY-ACETYLENE 


WELDING AND BRAZING 


Practically every metal fabricating 
plant in the country can profit by 
using ANTI-BORAX Welding Com- 
pounds. Whether they are used for 
actual production work, for making 
special tools, or for general repair 
work they will find—as so many 
other like plants have found—that 
these products cut the cost of these 
a operations. ANTI-BOR- 
AX Flux and Welding Compounds, 
though very important, cost very 
little in comparison to the fine job 
they do. All ANTI-BORAX Prod- 
ucts are Guaranteed. Send for de- 
scriptive circulars and free sample. 
e 
ANTI-BORAX COMPOUND CO., Inc. 


FORT WAYNE, INDIANA 
BERBER RRR 


£4; 








Veaaaas * 
ee Ta | 
“22 oe 


MAINTENANCE 
Patent pertains to an oxy-are torch W E L ) | N G 


| made from a length of standard steel 
pipe with a flattened end bored ~~ 
for an electrical connection. A stand- 
ard T-connection on the threaded end SALVAGE WELDING 
of the pipe has a bushing screwed in it. 
A wi of oxygen hose is pushed in T | ME C U T M 0 R E 
through the other end of the T and 
extends down to the bushing. A short 
end of this hose projects from the 
T. A. standard elbow fitting having 
a half of a hose splice fitting is brazed 
to one end thereof, and a piece of 
copper tubing brazed to the other end 
thereof. The hose splice fitting is 
inserted into the projecting end of the 
oxygen hose. An oxygen valve has one 
side connected to the other end of the 
copper tubing and has a double male | 
fitting for connection to an oxygen sup- | 
ply at its other side. A clamping screw 
fits through the T and the bushing for | 
| clamping a tubular electrode. 
* * * 











Splash Shield Closer When a leading research institute's tensile 


} testing machine was overloaded, the top 
2,533,117. Cuartes M. Jounson, Lub- | fea Pom ae BO tide mem: 
| bock, Tex. Assigned to R. C. Johnson, high heed Godien engthads wate Gied. the om 
| Jr., Lubbock, Tex. Filed June 9, 1948. | tire operation—pre-heat, slow cool, etc.—con- 
Granted Dec. 5, 1950. oa 
rsatdee th a 





s 48 hours in all; and, on the first day 
| after its repoir, the costing crocked wide 
| open again, through ond alongside the weld- 
ing area. It seemed as though the entire cast- 
ing would hove to be scrapped. Before antag 
| this costly step, Eutectic was consulted . 
The repaired tly 
with EUTECTIC’s “3G "Team ~Cottrede +. + 
EutecTrode 24, for cast iron. CutTrode—o new 
special metallic-arc oxygen-less cutting elec- 


- — trode first beveled the breaks, in preparation 
f ? for welding. Sufficient residual heat remained 
be = from the use of CutTrode to weld the entire 


job without any further pre-heat. The breaks 
R- a | o \ | were first tack welded; then strin beads 
First Name”’ in “ > tt 7 were ited with new EutecTr 24. The 


GOVERNORS || 307° sre fe pemaneti welded csr 
& | 


WELDING TIME! (Complete details and pho- 


of this job available on request.) 
s £ R V Oo | 7 a 4 ] everywhere. jet ec ding—soch as dis- 
GOVERNORS | brazing ond fusion welding tend weld 


tortion, warping, cimized of completely 
rt Newly patented feature for an acety- eemed sinen you 8 a ag a 
| i i-tensi iow 
BELT-DRIVEN UNIVERSAL | | 426 ,eeneraor improves the elas | | RoveR NES 
TYPES FOR ALL ENGINES shield is a flexible tube that carries the WRITE FOR FREE MAINTENANCE 
S iG for Ch | carbide from the storage hopper to the WELDING DATA FILE TODAY! 
peed. Ch wen Wi or \hevrolet, | | tank. The improvement is a clamping 1940 
ord rysler, illys and most device for the shield that tends to hold 
other standard engines. the passage closed. There are means 
ry externally aceuuee for opening the : : 1951 
: clamp. Latch means include an ele- cures ~ wa 
See Your Welding Supplies Dealer ment movable with the clamp between 
euthegicmnstiond its open and closed positions. A 
THE PIERCE GOVERNOR CO., INC. plunger member is engageable with 
1607 Ohio Ave. Box 1000 Anderson, indiana the element in the open position of the 
clamp to hold it open. 








WELDING 
“EUTECTIC Low Tem Tew senderdy, for 
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TWECOLUGS 


FOR WELDING CABLES 


>So 


New copper valli type TWECOLUGS are 
especially designed for making welding 
connections. They have large diameter 
stud holes with ample wing nut clearance. 
Four sizes for cables 6 through 4/0. 


TWECO “'LUG-SET” 


Block and 
ro Punch for at- 
—s ro taching lugs 
/ to cables 
without using 
solder. 

The punch impacts the lug barrel for a 
quick connection with maximum strength 
and conductivity. All you need is a hammer. 


Cy 





TOP AND BOTTOM VIEW OF LUGS ATTACHED 
WITH TWECO “LUG-SET 
TWECOLUGS—mechanical type, are avail- 
able for attaching to cable with a wrench. 


PRODUCTS 
Boston at Mosley Wichita, Kansas 

















W-AL-CO RODS 


for Welding of ALUMINUM 


ELECTRIC AND GAS 
WELDING 


Drawn Wire 
TYPES 2S, 43 and 52 
Brazing 716 


FOR CAST ALUMINUM 


Use Extruded Rods 
Types 142, 195, 355 and 356 
for Better Welding 
3/16" size only 


Aluminum Solder 


White Metal 


Welding Alloys Manufacturing Co. 


744 Broad St. Neweork 2, N. J. 








Flame-Cutting Machine 
2,528,809. Lioyp W. Youne, Elizabeth, 


| N. J. Assigned to The Linde Air Prod- 
| ucts Co. Filed March 20, 1946. 
| Granted Nov. 7, 1950. 


Patent refers to a flame cutting ma- 


| chine that has a torch and a mechanism | 


for supporting it in relation to the 


| work. The mechanism includes a de- 
| vice attachable to a carriage movable 


relative to the work. A frame member | 
has one end pivotally connected to the | 


| device. Means for mounting the torch | 


are on the other end of the frame. Ad- | 


| justable means are adapted to cooper- | 


ate with the pivoted frame member to | 
press the torch toward the work. The | 
adjustable means include a rigid trailer | 
member pivotally connected to the | 
frame member at a point between such 
ends thereof and spaced from the piv- | 
otal connection of the frame. Bracing | 
means are connected to both the frame 
member and the trailer member at 
points severally spaced from the piv- 
otal connection of the trailer member to 
the frame. 
* * * 


Submerged-Are Metal-Are 


2.532.411. Harry E. Kennepy, Berke- 
ley, Calif. Assigned to The Linde Air 
Products Co. Filed Oct. 29, 1949. 
Granted Dec. 5, 1950. 

Patent covers. a constant potential | 
metal-arc welding system that requires 
a constant potential source of current 
supply of the order of 19,000-81,000 
amperes per square inch of welding rod | 


| eross section. There is a rod feeding | 


mechanism that feeds the rod at a con- 
stant rate toward a welding zone of the 
workpiece. Leads connect the source 


| of current directly to the work and to | 
| the electrode. The welding arc fuses 
| the end of the rod and the adjacent 
| metal of the work. A granular flux 


medium is supplied to the welding zone. 

This flux stabilizes the arc in this cur- | 
rent density range (19,000 to 81,000 | 
amp). For a rod of given size the | 
amount of welding current inherently | 
depends upon the speed at which the 
rod is fed toward the welding zone. 

The resulting welding operation is so | 
stable that the need for rod feed and 

voltage controls, as well as stabilizing 

resistors and reactors in the welding 

circuit, is eliminated. 





Offers Some Aids to 
Profitable Welding... 


x ALUMINUM SOLDER 

Special solder for aluminum—drawn or cast 
—lynite castings, and die-cast metals. Can 
be used with soldering iron or under direct 
flame—self fluxing. 


% HARD SOLDER 
Withstands high temp 





by 


, heavy wear, 
pansi: a ti an be flowed 
in at 620° F. Use with any kind of heat. 


% NO. 10 BRAZING FLUX 

Contains Bronze Spelter—specially prepared 
for brazing Malleable and Cast Iron, Steel, 
Brass, Bronze, and Copper. Uses lower heat 
—less expansion and preheating—removes 
oxides—flows freely. Leaves no glazed sur- 
face—easily machined and finished 


Every METAL BOND Product mentioned here 
as well as those described in our catalog 
will help you make more money on every 
welding job. Used by successful welders for 
@ great many years . . . permanent good 
results. 





for our pocket-size catalog for 
information on welding, brazing, and 
soldering and des s of y- 
saving METAL BOND jucts. 
METAL BOND MFG. CO. 


3201 KOSSUTH AVE. 
ST. LOUIS 7, MISSOURI 














DID YOU 


FORGET TO TELL US 
ABOUT YOUR 


CHANGE OF ADDRESS? 


Don't risk missing @ single issue of your 
WELDING ENGINEER subscription! If you 
are going to change your address, be sure 
to notify your local postmaster and let us 
know at least a month in advance. Use handy 
coupon below! Thanks for cooperating! 


The WELDING ENGINEER 


Cireulation Department 
330 West 42nd Street New York 18, %. Y. 


MY NEW ADDRESS WILL BE: 


Be sure to include street address, Clty, Pesta! 
Zone Number and State in abeve. 























SEARCHLIGHT SECTION 


EMPLOYMENT 
BUSINESS 


‘OPPORTUNITIES 


EQUIPMENT 
USED OR RESALE 








SODERING 
BRAZING & WELDING 


"6714 Bryn Mawr Ave. 














WELDING MACHINE SALESMAN 
Opportunity to join sales staff of leading long-estab- 
lished firm in are welding industry as Specialist in 
Welding Machine Sates. Job includes liaison with fac- 
tory on design and production, and working with ne- 
tional sales organization of direct salesmen and dis- 
tributors in building sales of complete line AC, DC, 
and Inert Are Welders. Location, Chicago. Write, giv- 
ing personal data, qualifications, salary required, ete. 
SW 8263 Welding, 330 W. 42nd St., N. Y. 18, N. Y. 








MANUFACTURERS OF A LINE OF EYE AND 
HEAD PROTECTION HAVE OPENINGS IN 
SEVERAL SECTIONS OF THE COUNTRY FOR 
CAPABLE SALES REPRESENTATIVES TO CALL 
ON WELDING JOBBERS. COMMISSION. 
WRITE— 


STAINLESS STEEL a 
/32" 18-8 


fous 18-8 
Arcos 
Page 
Airco 


Seieze 


Peretti ttitts tt 4 


RSeRGw 


Raco 
McKay 
Murex 
Mac-Tite 
McKay 
P&H 


Suwn—an 


eg 


a 19-9 
~~ ae mid Shoat Electrodes. 
WIRE FO) 
INDUSTRIAL. AIR PRODUCTS CO. 
N. W. Yeon Avenue 
*Mertland 10, Oregon 


“30% 





RW 8923 Welding Engineer 


BRONZE WELDING RODS 
FOR SALE 


7500 pounds 3/16” No. 
1232 SILICON BRONZE 
WELDING RODS MFG. BY 
BRIDGEPORT BRASS COM- 
PANY. 


WELDING RODS IN 
ORIGINAL CONTAINERS 


PRICED TO SELL 


AMERICAN ARC WELDERS, Inc. 
ROSEAU, MINN. 








330 W. 42st., New York 18, N. Y. 











REPLIES (Box No.): Address to office 
nearest you 
NEW YORK: 330 W. 42nd St. (18) 
CHICAGO 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 


POSITION WANTED 


MECHANICAL ENGINEER desires posi- 
tion as superintendent in plant or plant 
production, or would accept position as 
Welding Engineer with a progressive 
company. 21 years experience in steel 
plate and pipe fabrication. PW 8750 
Welding Engineer 
BUSINESS OPPORTUNITY 


Welding Business For Sale. Only portable 
equipment in Florida's fastest growing 
city. Going business with small house 











SPOT WELDER, 75 KVA Federal, 
$200, serial $5786. 
Arm 12" reach: 

1 H.P. motor, controls for 3/60/220. 
Timer and Contactor. 
Prices $1,500.00 F.O.B. Brooklyn, N. Y. 


LEPEL 7'/, KW Induction Heat Unit, Hi Frequency, 
with all controls, Portable, for 
Used very little. 

Price $1,500.00 F.0.B. Brooklyn, N. Y. 


KINGS COUNTY MACHINERY EXCHANGE 
408 Atlantic Avenue 


Brooklyn 17, N. Y¥., Dept. ""W"* 





Press Type, 


3/60/220 AC. 





thrown in. $6,000. Grace Truesdale, Reg. 
Broker, Naples, Fla. 


RINGS 
WELDING SEALS | 


ATE onsvery FOR VICTOR GAS 
IMMEDI 4 


vide 
rae Dien Number ae ey Price 
JR 3 $4.00 per 100 
jn 4 $4.00 per 100 
Hy 1 $4.00 per 100 
R 2 $4.00 per 100 
Packed in lots of 100 per size. Prepaid postage to 
your warehouse in any city. her sizes available 
upon request. Specification orders manufactured. 


GEORGE M. ACKER CO. 
3833 Wilshire Bivd. 
Los Angeles 5, Calif. 








PATENTS 

Consult: Z. H. Polachek 
Reg. Patent Attorney 

1234 Broadway, New York 1, 





m. X. 





FOR SALE COMPLETELY EQUIPPED 
WELDING BUSINESS 


Ready for any defense contracts, 2 portable 
trucks, 30x40 bid in the heart 


WELDING ROD 
6000 =. Murix 199 MN(A) D.C. Rev. Pol 
Dia 
4000 ibe. stainless steel welding rod. Type 310 
25 cr. 20 ni. Dia. 3/32 D. C. 
No Priority, Immediate Del. Subj 
GERAGHTY & SONS 
305 E. State St. Rockford, Il. 


to prior sale 





ELD CM-I5s, Nat. 5s, Harris K's, Gaso S-24 
rir -grap! , Camographs, Radiegraphs. 
Seam WELDER, heqreciive ISOKVA 
ba! . So National, 40 KVA tor Brass and 


RONZE E STAINLESS, AMPCOTRODES. 
NO. 12 LENSES, ELECTRODE HOLDERS. 


RALL SUPPLY CO. 110 E. 42nd St., NYC 17 





idg., good lease, 
Inquire 








of the oil fields, partner has been hurt. 
Long Beach, 





E. J. La Vitte, 2839 E. ISth St., 
Calif 











WANTED 











WELDING HOSE 
Oxygen, acetylene, or air hose, 25' length, 4" 
1. D. with couplings—$2.25 per length. 

Parcel awd eae. Rated firms: net !0 days. 
Others: Cash with order or C.O.D. 
 Setiafaction guaranteed. 

Saxon Rubber Company 
438 Larimer St. Denver 4, Colo. 


OXYGEN CYLINDERS 
2,000 Used Reconditioned and Tested 
220 cu. ft.—write for details. 


INDUSTRIAL AIR PRODUCTS CO. 
3200 Yeon Ave., Portiand 10, Oregon 














WANTED — WELDING ROD 


Any size — Large or small ae 
cash. Can also use several 


GREER SHOP TRAINING 
460 SOUTH STATE CHICAGO §, ILLINOIS 


We pay 
used arc 





1948 Sciaky 500 KVA 3 phase Seam Welder. 
Specialists in New and Used Spot, Butt, and Seam 
Welders. 
$250,000 ‘Inventory in Stock. 

Buy or Sell. 


MORRIS BROS. 
12934 Evergreen 


Detroit 23, Mich. Vermont 8-7360 


Wilson Transtormer m 
Marquette Transformer—400 Amps 
Marquette Transformer—275 Amps 
Westinghouse Generator—400 Amp 
Westinghouse Generator—300 Amps 
y others in all sizes 
Large stock in new and used gasweld Equipment. 
ae oe a ir—Exchange 


WELDI 
2425 Milwaukee iee., hb dl. 


$475.00 
- 325.00 
290.00 
395.00 
295.00 


ARTERS 
-3111, Chic. 47, I. 








WANTED TO BUY 


Welding Positioners (3), 3, 8, 12 ton Capacity. 
Shear, 8'x'/,". 


2. Buffalo or Equal. 


W 8371 Welding Engineer 
330 W. 42nd St., New York 18, N. Y. 


lronworker 











LINCOLN AUTOMATIC WELDER 
New LAF2 head complete with L3S self-propelled 
carriage and Lincoln SAE 900 ampere motor gen. 
welder. Write 

FS8639 WELDING ENGINEER 
330 W. 42nd St., New York 18, N. Y. 








less Steel 


Stain 
3/32— 316-18-8 MO Rezistal McKay 
ey 55 


225 Jackson Topeka, Kansas 
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Keep costs down by 
saving valuable flux 


AENT 
SUCTION CLEANER 


for Flux Recovery 


PAYS FOR ITSELF by sal- 
vaging valuable flux . . . and it’s 
easily adaptable to any type of 
welding application. Unused flux 
and small fused particles from 
the weld are picked up and 
screened dust is removed 

and the clean flux is de- 
posited in the lower tank to be 
re-used as needed! 


DEPENDABILITY is_ built 
into every KENT product . 
and 38 years of experience in 
the vacuum field stands behind 
it. The KENT Suction Cleaner 
for Flux Recovery is engineered 
for service and built to 
last ! 


Full information is available 
upon request—no obligation! 


— ds aa— 


Commercial Vacuum Cleaners @ Floor 


Machines @ Furnace Cleaners @ Dry 
Floor Scrubbing Machines 


THE KENT COMPANY, Inc. 


436 Canal Street @ Rome, N. Y. 


























This advertisers’ 


index is included as a convenience 


and is in no way part of the advertising contract. 

Although every care has been taken to index aceu- 

rately, some errors may have occurred and no allow- 
ance will be made for them. 


Allen Co., L. B. 

Alloy Rods Company 
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American Chain & Cable Co., Ine. .. 
American Ind. Safety Equip. Co. . 
American Optical Company ” 
Anti-Borax Compound Company 
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Keeping your welding problems under 


It is important, today, that you find the best and 
quickest method of doing every welding and 
cutting job in your plant. You can get the right 
answer fast by calling BURDOX. Since Products 
for every type of process for welding and cutting 
are included in the BURDOX line, we can tell 
you which process will do your work best! 


ntrol 


a 


every product...and every process...to fit every purpose best! 


Because we are not limited to a single line, 
you get the benefits of our long experience with 
all the different methods, without guess-work 
and without delay. You will appreciate the dif- 
ference in results secured by calling BURDOX, 
the one qualified source for all your welding 
needs. Write for catalog of equipment today. 


Branches 
AKRON 
MANSFIELD 
COLUMBUS 


THE BURDETT OXYGEN COMPANY 
General Offices “ Plants 


3306 LAKESIDE AVENUE 


OHIO 
CLEVELAND 14, OHIO 


CLEVELAND & DAYTON, 
LOS ANGELES, CALIFORNIA 


INDUSTRIAL GASES © WELDING AND CUTTING EQUIPMENT «¢ ARC WELDING EQUIPMENT © SOLDERING AND BRAZING OUTFITS 
REGULATORS AND GAUGES « HOSE AND CABLE « ACETYLENE GENERATORS © GOGGLES AND HELMETS « LENSES AND FACE SHIELDS 
WELDING ELECTRODES e CYLINDER TRUCKS « AND MANY OTHERS 





Compare | 1 


AND YOU'LL BUY 


AO.Smith 


the HEAVYWEIGHT CHAMP of All Welders 


A. O. Smith’s Complete Line of 
N.E.M.A. rated Heavy-Duty, 
General Purpose and Utility 
Welders are manufactured by 
the world’s largest user of 
welding as a production tool. 
For higher performance with re- 
duced cost of welding opera- 
tions, put A. O. Smith Welders 
on your line. 


Availablein 300, 400 and 500 Amperes 


Made by Welders... 
for Welders... 


WELDING BRODUCTS 


HIGHER OPEN 
CIRCUIT VOLTAGE 


With more copper built into the coils, 
A.O.Smith gives you 75 Volts open 
circuit. Perfect for high resistance 
electrodes, low hydrogen welding, 
new stainless steels. Gets deeper pen- 
etration, faster, easier welding even in 
overhead and vertical positions. No 
arc booster needed! Quick starting 
and usable on rusty, scaly metal. 


DOWN DRAFT 
VENTILATION 
Down draft air blast assures internal 
cleanliness, cool operation even in 


foundry locations, and greater con- 
tinuous output. 


BUILT-IN 
CAPACITORS 
A power economizer, increases utility 


of feeder line, more welders permis- 
sible on the line! 


PRECISION 
LAYER-WOUND COILS 
Guarantees full 60% Duty Cycle of 


N.E.M.A. rated capacity, plus cooler, 
long-term operation. 


WEATHERPROOF CASE 
AT NO EXTRA COST 


For outdoor or in-shop operation. 


SIMPLIFIED 
DESIGN 


For maximum dependability. Easy to 
connect. 


GREATER WEIGHT 
THROUGHOUT 


Heavier copper, sturdier frame and 
case. Built for long, heavy-duty service. 


@ Write,on your letterhead, 

for the name of your nearest 

A.O. Smith distributor. 

Address: 

A. ©. SMITH CORPORATION 
Products Division 

Dept. WE-351 

Milwaukee 1, Wisconsin 





